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l I. INTRODUCTION.

2

3 Q. Please state your name and business address.

4 A.

5

My name is Cannine Tillman and my business address is 88 East Broadway, Tucson,

Arizona, 85702.

6

7 Q. Did you file Direct Testimony in this proceeding?

8 A. Yes.

9

10 Q- On whose behalf are you filing your Rebuttal Testimony in this proceeding?

11 A.

12

My Rebuttal Testimony is filed on behalf of Tucson Electric Power Company ("TEP" or

"the Company").

13

14 Q. Which Commission Staff and/or Intervener testimonies do you address yourin

15 Rebuttal Testimony?

16 A.

17

18

I will primarily be addressing comments from the testimony of ACC Staff Witness Gray,

Energy Freedom Coalition of America ("EFCA") Witnesses Deramus, Beach, and

Cicchetti, and Residential Utility Consumer Office ("RUCO") Witness Huber.

19

20 Q.

21

Will you be addressing all of the issues included in testimonies relative to the

Company's proposals?

22 A.

23

24

25

26

27

No. All three of the EFCA witnesses oppose both programs proposed by the Company,

and as such, the Company disagrees with all of their assertions. I will only address a few

of the erroneous assumptions and statements that they have made. A lack of

acknowledgement in this Surrebuttal Testimony should not be construed in any manner

as agreeing with the witnesses' assertions and assumptions. The Company's position

regarding Staffs and RUCO's position will be addressed individually.

1



1 11. COMPANY STATEMENT.

2

3 Q~ Does the Company have a response to the intervener's opposition to utility owned

4 facilities ?

5 A.

6

7

8

9

10

Yes. As a regulated Public Service Corporation under the regulatory oversight of the

Arizona Corporation Commission, TEP has a responsibility to provide safe, affordable,

and reliable electric service to our customers while ensuring we transition to a more

sustainable resource portfolio in accordance with the state's renewable energy standards.

The benefits of the ACC's jurisdiction and oversight over TEP have been well

enumerated and do not need to be repeated.

11

12

13

14

15

16

17

18

19

20

In order to accomplish this transition, the Company will transition a portion of its

generation assets to renewable facilities, which include a balanced mix of contracted

energy and utility owned generation. This ownership model is subject to regulatory

oversight and prudence review through the Company's general rate cases, which ensures

two very important things: l.) Allows the Commission to set fair and just rates in order to

protect the ratepayer, and 2.) Provides the Commission with input into the utility's

resource decisions used to serve those ratepayers that is consistent with their policies,

such as the state's renewable standard. This regulatory scrutiny and pendency is designed

to ensure that investments made by the regulated utility are just, reasonable and provide

benefits to the ratepayer.21

22

23

24

25

26

It is extremely important to note that there is nothing in the Arizona Renewable Energy

Standard and Tariff (A.A.C. R14-2-1801 et seq.) ("REST") that precludes the utility from

owning distributed generation, which was noted by the Commission Staff in the 2015

Commission order authorizing the TORS program. See Decision No. 74884 (December

27 31, 20l4),page 17.

2



1

2 Q-

3

What is the Company's position regarding its obligation to use RECs for regulatory

compliance with the state's renewable portfolio standard?

4 A.

5

6

7

8

9

The Arizona REST specifically requires that each affected utility utilize RECs to show

compliance with the state standard. A.C.C. R-14-2-1804(A), under the Annual

Renewable Energy Requirement, it states: "In order to ensure reliable electric service at

reasonable rates, each A/wcted Utility shall be required to satisfy an Annual Renewable

Energy Requirement by obtaining Renewable Energy Credits from Eligible Renewable

Energy Resources. "

10

11

12

13

14

A.C.C. R-14-2-18()5(A), under Distributed Renewable Energy Requirement, it states: "In

order to improve system reliability, each Affected Utility shall be required to satisjj` a

Distributed Renewable Energy Requirement by obtaining Renewable Energy Credits

from Distributed Renewable Energy Resources. "

15

16

17

18

19

A.C.C. R-14-2-I8l3(A), under Implementation Plans, it states: "Beginning July 1, 2007,

and every July ISI thereafter, each Ajkcted Utility shall file with Docket Control for

Commission review and approval a plan that describes how it intends to comply with

these rules for the next calendar year. "

20

21

22

23

24

25

26

As I have previously stated in my Direct Testimony and the Company's Implementation

Plan, the Affected Utility - in this case TEP - has the obligation to put forth a plan for

Commission consideration on how to meet these requirements. There is nothing in the

Commission's "Track and Record" order (Decision No. 74365 (February 26, 2()14)) that

alleviates these requirements. The order simply clarified that entities or individuals that

installed a facility without incentives from the utility retains ownership of their RECs,

27

3



1

2

and that the Commission may evaluate all available information in determining whether

or not an affected utility's compliance report satisfied the requirements.

3

4

5

6

7

8

9

10

11

12

13

14

The Company disagrees with any party that recommends the utility request a waiver as a

viable on-going alternative to achieving REST compliance, or that the Commission has

sent a message that this was an acceptable alternative for achieving compliance. As noted

by Staff, the Commission engaged in a lengthy (approximately 2 years) proceeding and

Rulemaking process regarding the issue of utility compliance without REC ownership.

Contrary to Staffs statement, there was no clear indication from the Commission that a

waiver request for compliance was an acceptable alternative to the implementation plan

requirements stated above. The Commission had ample opportunities during that process

to eliminate those specific distributed generation requirements and chose not to do so. As

such, the Company will continue to put forth implementation plans as required, with an

emphasis on providing cost effective solutions for meeting compliance.

15

16

17

18

19

20

However, the Commission did retain the waiver provision of the REST Rules, and the

Company is requesting and will continue to request appropriate waivers from the

distributed generation requirements of the REST Rules as the Company transitions to a

long-term plan for cost-effective compliance with the rules. In short, the Company will

continue to request waivers in the short-term, but the Company does not believe relying

on waivers in the long-term is the best approach.21

22

23 III. REBUTTAL TO EFCA WITNESSES.

24

25 Q.

A.

Is there one central theme to EFCA witness Deramus' testimony?

26

27

Yes. Dr. Deramus goes to great lengths to describe all of the reasons why a regulated

Public Service Corporation with a Certificate of Convenience and Necessity ("CC&N")

4



1

2

3

4

5

6

should not be allowed to create, implement, or otherwise provide rate-based services and

products to our customers, and describes them as anti-competitive and monopolistic. Dr.

Deramus even goes so far as to state, "The ability of a monopolist to create "fear,

uncertainty, and doubt" when consumers are considering a competitive alternative has

been recognized by economists, the antitrust enforcement agencies, and the courts, as

potentially anticompetitive conduct. " (Daramus Direct, Page ll, lines 6-9).

7

8

9

10

11 ),

12

13

14

15

16

17

18

19

20

21

22

23

Ironically, Dr. Daramus references a presentation by Carl Shapiro, an Assistant Attorney

General in the Antitrust Division of the Department of Justice, as evidence of the

Company's "potentially anticompetitive conduct". However, Mr. Shapiro's presentation,

which I have included as an attachment to my Rebuttal Testimony (Exhibit CT-R-1

states that his presentation is"largely confined to unregulated industries" (page 7, fn) and

stresses that he is "not addressing access issues in regulated industries" (page 13, fn). Dr.

Daramus makes an attempt to equate the rules and practices of free-markets and

deregulated energy markets to that of regulated Public Service Corporations operating

with a CC&N under the regulation of a public utility commission - they are not the same.

Dr. Daramus even attempts to use the New York Public Service Commission ("NYPSC")

as justification for his comparison, without even acknowledging that the NYPSC

oversees a deregulated energy market where distribution companies (traditional utility

"poles and wires" companies) are prohibited from owning generation. It should also be

noted that if the Arizona Corporation Commission is going to look to anther public utility

commission for guidance, the Company cautions against using a region that has some of

the highest energy prices in the nation as their model.

24

25

26

27

Dr. Daramus' testimony that it is "inefficient" to allow TEP to use its unused land for

community solar, identify the optimal placement of residential DG, and market the

programs through existing communications is perhaps the most perverse use of logic and

5



|

1 common sense in his testimony. In fact, it was exactly these features that the

2 Commission, Staff, and RUCO all found to be of value in approving the Company's

3

4

original community solar program. It was precisely because these resources already

existed, using these resources increases efficiency, and is more cost effective for

5 ratepayers.

6

7 Dr. Daramus' entire testimony regarding competition issues is irrelevant because of the

8 Company's status as a Public Service Corporation regulated by this Commission. Dr.

9

10

Daramus' testimony, while informative regarding the applicable rules and parameters

under which a deregulated energy market should function, are for the most part irrelevant

11 in this case.

12

13 The Company cannot stress the importance of the fact that members of EFCA,

14 independent solar installers, and others who sell distributed generation (DG) systems

within TEP's service territory, are not operating in a competitive energy environment.15

16 Electricity remains a regulated market in Arizona under the Commission's authority. The

17 Commission has established regulated subsidies-such as net metering-that benefit

18

19

20

EFCA's members. In contrast to TEP, the members of EFCA and other installers are not

regulated by the Arizona Corporation Commission, they do not hold a CC&N with an

obligation to serve, nor are they considered Affected Utilities and subject to

Arizona's Renewable Portfolio Standard.

are not

21

22

23

24

25

26

Moreover, the idea that a regulated utility offering a limited customer program that is

subject to Commission oversight and that focuses on customers who wish to obtain

access to solar energy resources or obtain price stability rather than discounts, will

"ultimately dismantle the existing competitive residential solar market segment" is

27 greatly exaggerated.

6



1

2 Q. EFCA Witness Beach makes several claims regarding the Company's proposals. Do

3 you agree with his assertions and calculations?

4 A. No. Mr. Beach takes several liberties in his evaluation. First. Mr. Beach uses an

5

6

7

8

9

10

11

12

13

14

15

16

antiquated ET evaluation model with erroneous degradation rates, O&M costs, customer

acquisition costs, and other associated A&G values in order to increase the reported

actual costs of the program. Mr. Beach also fails to recognize that there are inherent

efficiencies in utilizing existing facilities to accomplish the same result as third-party

installations. Again, as previously noted, the arguments against using the natural

efficiencies of the established utility were made last year to the Commission but the

Commission approved the program and considered the efficiencies to be a benefit. Mr.

Beach also misrepresents the fact that even if the Company were to allocate a portion of

the A&G costs to the program, it would provide an equally offsetting reduction to the

A&G costs assigned to the Company's remaining operations. The incremental costs

associated with the implementation of the program were employee related, and those

expenses are covered by the application fee.

17

18 Q. What other incorrect assumptions does Mr. Beach make in his testimony?

19 A.

20

21

22

23

24

Ironically, Mr. Beach's use of the WECC Model of utility rate base cost recovery, while

not applicable in this case, highlights the inherent cross-subsidization among customer

classes that currently exists. As previously explained in last year's proceeding that led to

the Commission approval of the program, the fixed rate charge is meant to collect the

revenue similar to that associated with the current residential rate structure, not the fully

allocated cost recovery submitted in the Company's pending rate case application

(Docket No. E-01933A-15-0322).25

26

27

7



1 Q-

2

With regards to +/- 15% parameters associated with the program, does Mr. Beach

make any inaccurate or unsubstantiated statements"

3 A.

4

5

6

7

8

Yes. Mr. Beach highlights the fact that the Company's program allows for the fixed rate

to remain in place as long as customer usage stays within a range of +/-15% of the

originally calculated net-zero value. He then attempts to calculate the cost differential

between a current NEM customer and a TORS program customer, erroneously stating

that a TORS customer will pay $25 per month less than a NEM customer. There are a

number of incorrect assumptions with Mr. Beach's statements and calculation:

9

10 1. Mr. Beach grossly and incorrectly assumes that the customer will exactly

11 increase consumption of energy by 15%. This is a worst case scenario, is unrealistic, and

12

13

14

ignores the fact that most consumers typically retain their normal consumption patterns

after the installation of solar facilities (based on my personal and professional experience

actually working for a utility company, as well as being a solar-lease customer).

15

16 2.

17

Mr, Beach incorrectly assumes that a consumer's electricity consumption

will increase 2% annually without any supporting data, resulting in a 60% increase in

18

19

20

electricity consumption over the 25 years. This is contradictory to historical average use

per residential customer over the last l() years, which suggests that usage per customer in

decreasing.

21

22 3.

23

24

25

Mr. Beach incorrectly uses a 2.5% rate escalator. Not only is this value too

high, it is inappropriate to use an annual escalator rather than the more accurate step-

increase every 3-5 years. This would be more reflective of actual rate increases, rather

than attempting to artificially escalate TEP's future rates.
s

26

27

8



1

2

3

4

5

It is interesting, however, that even with all of Mr. Beach's inaccurate assumptions, the

$25 per month he calculates is still less than the $30 per month that Arizona Public

Service ("APS") is crediting customers for the use of their roof. The value credited by

APS, as the Company understands their program, was designed to reasonably compensate

a customer for the use of their roof. I would argue that TEP's program provides the same

6 value for a lower price.

7

8 Q.

9

Does Mr. Beach recognize the cost shift from lost retail sales resulting from DG that

the Commission has previously recognized in Docket No. E-01345A-13-0248?

10 A.

11

12

13

14

15

No. In fact, Mr. Beach specifically states that he does not consider lost retail revenues in

his analysis. Amazingly, Mr. Beach assumes there is no rate base cost to serve a solar

DG customer under his "free market solar" analysis even though the customer remains

connected to and dependent on the grid. This approach is fundamentally flawed under

the traditional cost of service model. Mr. Beach's entire monthly cost comparison

analysis should be, in his words, "considered regulatory fiction" and disregarded.

16

17 Q. Dr. Cicchetti characterizes TEP's proposals as an attempt to "monopolize DG

18 solar." Is his assertion accurate?

19 A.

20

21

22

No. As with the other EFCA witnesses, Dr. Cicchetti attempts to establish a scenario

where TEP is somehow interfering with a well-functioning, competitive industry. To be

clear, while EFCA is the intervening party, the only member of EFCA that currently

operates in TEP's service territory is SolarCity. SolarCity's lease model - as with all

23 lease models

24

25

is heavily dependent on policies and subsidies in order to be

"competitive." It is common rhetoric for SolarCity-sponsored advocacy groups and their

representatives to falsely claim that any program offered by the utility will irreparably

hurt their clients' business.26

27

9



1

2

In addition, Dr. Cicchetti fails to acknowledge several key elements in his description of

assessment that TEP would "eviscerate a competitive

3

TEP's program and his

marketplace and replace it with a monopoly":

4

5 1.

6

7

8

9

10

11

12

TEP's programs are specifically designed to target customers who value price

stability over minimal savings of a lease model or the expense of a purchased system.

The vast interest in the Company's program has proven that while thousands of

customers have had ample opportunity to procure a system through SolarCity or another

third-party, they have chosen not to do so until an offer from their local utility was

available. In short, these customers have little interest in the offering by SolarCity or

others with similar products. It also provides an option for customers who may not

qualify for a third party offering.

13

14 2.

15

16

Unlike So1arCity's business model, TEP's preferred vendors have the option of

offering the customer a purchase or lease option in addition to the Company's program.

This concept alone underscores Dr. Cicchetti's erroneous evaluation of the Company's

17 program.

18

19 3.

20

21

22

23

24

Dr. Cicchetti incorrectly states that there is no incentive for customers to reduce

their energy consumption and become more efficient because there is a 15% bandwidth

where customers would be allowed to flex their consumption without being charged. Dr.

Cicchetti completely ignores the opportunity for customers to lower their rate by reducing

consumption, as well as the requirement to offer energy efficiency services to the

customers as they enter the program.

25

26 4.

27

TEP's proposed Residential Community Solar ("RCS") offering targets an

entirely different type of customer, while providing an additional option for our preferred

10



1 vendors to offer customers who have technical reasons why they cannot facilitate an on-

2 site system.

3

4 5.

5

6

7

8 Exhibit CT-R-2.

9

10

11

12

13

14

15

16

17

While TEP's current rooftop program offers approximately 50 systems per month

(600 annually), the solar industry submitted more than 4,000 applications to the Company

in 2015. SolarCity submitted more than 2,700 applications in 2015 alone. A summary of

the third-party rooftop solar installations from 2013 to present, including SolarCity's

share of those installations, is attached as The Company's expanded

proposal would increase the number of rooftop installations to approximately 83 systems

per month (l ,000 annually), while the solar industry has already submitted more than 600

applications in the first two months of 2016. At this pace, more than 3,500 solar industry

applications will be submitted this year in spite of the availability of TEP's rooftop

program and the disclosure notification that all third-party solar applicants must sign

making them aware of TEP's pending rate case and proposed tariff changes. Dr.

Cicchetti's claim that TEP's programs are designed to "monopolize" the industry and

eliminate the third-party rooftop solar industry is similar to previous claims by the

industry, lacks merit and any factual basis for his findings.

18

19 I v . REBUTTAL TO RUCO WITNESS HUBER.

20

21

22

Q. Has the Company reviewed RUCO Witness Huber's testimony, and does the

Company support RUCO's position?

23 A.

24

25

26

27

Yes, I have reviewed Mr. Huber's testimony. The Company is appreciative of Mr.

Huber's support for the programs, however disagrees with some assertions regarding the

Community Solar program. The Company disagrees with Mr. Huber's assertion that we

should venture into quasi-deregulation through the use of distribution wheeling charges,

sleeving mechanisms, and other pricing mechanisms designed to circumvent the current

11



1

2

3

rate structure whereby the utility recovers its fixed costs. RUCO has opposed such tariff

design changes, but now seeks to institute a partially deregulated market without fully

supporting consistent rate design changes in the Company's general rate case.

4

5 Q-

6

RUCO expressed two concerns concerning the Community Solar Program. Please

respond to each concern?

7 A.

8

RUCO stated they had two concerns: first, the program is primarily designed for

homeowners, and second, there is no market/business model equity for third parties.

9

10

11

12

13

14

15

16

17

18

To address RUCO's Hrst concern, it was explained in my Direct Testimony (page 23, line

25 through page 24 line 1) that the 10-year contract is tied to the service point, and the

customer must have ownership of the service point to legally obligate that service point.

The Company still has an alternate Community Solar program (Bright Tucson

Community Solar) that offers a community solar option for those entities unable to enter

into legal obligations for the service point where they live (such as renters, etc.). Mr.

Huber fails to even acknowledge that this program exists while stipulating that we should

create another program for renters (which still does not solve the legal issue of

contractually obligating a service point that the customer is unable to do).

19

20

21

22

23

24

25

26

RUC() also perceives a secondary issue as the program does not allow the customer the

option of making an up-front payment. While there are Community Solar programs that

offer a purchase option, the Company has chosen to create an option that mirrors the

previously approved TORS program which offers simplicity and consistency. Without

providing any rational explanation or compelling reason, Mr. Huber seems to believe that

every program should have multiple options. These options, which Mr. Huber seems to

favor, result in unnecessary complexity and added costs. The reality is, that while the

27

12



1

2

Company is striving to create additional programs to reach as many customers as

possible, not every consumer will be able to "go solar".

3

4

5

6

7

And while the Company appreciates Mr. Huber's enthusiasm for wanting to explore a

community storage option, the Company would prefer to wait until it has the two

proposed storage facilities in operation and determines the most appropriate use for

storage in grid management.

8

9

10

11

12

13

14

15

16

17

RUCO's second issue relates to the attempted creation of a quasi-deregulated service

structure. The Company is surprised at RUCO's attempt to introduce retail wheeling

through this proposal, knowing full well the implications associated with rate design and

cost recovery. Again, Mr. Huber seeks to unnecessarily complicate a fairly simple and

straight-forward program. Additionally, Mr. Huber seems to have forgotten, along with

the EFCA witnesses, that this service territory is still served by a Public Service

Corporation under a Certificate of Convenience and Necessity (CC&N). The Company's

proposals under its 2016 REST Plan are not designed to be a platform for the introduction

of retail competition.

18

19 v, REBUTTAL TO STAFF WITNESS GRAY.

20

Q. Have you reviewed Staff Witness Gray's testimony and recommendations?21

22 A. Yes, I have reviewed Mr. Gray's testimony.

23

24 Q. Do you agree with Staff's recommendations?

25 A.

26 1.

27

No, not entirely. The Company disagrees with the following Staff recommendations:

The Company disagrees with Staff' s recommendation to deny the expansion of

the TORS program, for reasons discussed below.

13

Ill



1 2.

2

The Company disagrees with Staff' s recommendation to delay consideration of

the proposed RCS program until the Company's current rate proceeding.

3

4 Q. Please describe why the Company believes the TORS program should be expanded?

5 A.

6

7

8

9

10

The Company still maintains that the TORS program is a cost-effective solution that

provides a valuable solar option to our customers. The approval for the current program

determined that the program has a lower overall cost shift than a traditional customer-

owned or leased system, serves a market that the utility is uniquely qualified to serve

through the use of fixed tariff rates, increases overall efficiencies in utility operations by

maximizing resources, and assists the utility in meeting its RPS compliance.

11

12

13

14

15

16

17

Additionally, the TORS program has proven to very popular with our customers. The

Company's post-installation survey has shown that 100% of our respondents would

recommend the TORS program to a friend or neighbor (67 out of 67), 98% of our

customers believe that TEP should expand this program to all customers (64 out of 65),

and 71% of the respondents have either greatly improved or somewhat improved their

opinion of TEP (41% and 30%, respectively).

18

19 Q.

20

Does the Company agree with Mr. Gray's assertion that a waiver or small up front

incentive is a more cost-effective solution for compliance"

21

22

A.

23

24

25

26

27

Absolutely not. Staff believes that, by offering a customer an up-front incentive of $0.10

per watt for REC's, would present a cheaper alternative to the TORS program. However,

that belief ignores that the Company (and ultimately its non-DG customers) would still be

faced with the enormous cost-shift associated with distributed generation and related net

metering, which was acknowledged in both Staffs and RUCO's analysis regarding the

original proposal's approval. Compared to the alternative third party or customer-owned

options, the TORS program still represents a more cost effective option for non-

14



1 It is curious that Staff would recommend the

2

3

participating, non-solar ratepayers.

elimination of a popular program that helps mitigate the acknowledged cost shift while

making no such recommendations for third-party applications.

4

5

6

The waiver option also suffers from the same flaw, although it would be 10 cents per watt

less costly. Moreover, the Company is concerned about depending on annual waivers as

7 a long-term compliance strategy.

8

9 Q. What were Stafi"s issues or changes relative to the proposed Community Solar

10 program?

11 A.

12 1.

13 2.

14 3.

Staff presented several issues and changes to the proposed Community Solar program:

That the program be moved to the Company's general rate case proceeding.

The Company utilize non-utility owned community models.

Staff recommends the use of community solar tariff charge(s) be cost-of-service

15 based.

16 4.

17

18

19

20 1.

21

22

23

24

25

26

Staff requested a specific definition of what defines the Company's distribution

system as it relates to being considered a generation resource at the distribution

level of the grid.

I will address each of these individually.

The Company disagrees with Staff" s request that this proposal be moved to the

Company's general rate proceeding for two reasons:

a) It unnecessarily delays the program by up to 9 more months, as the Company

will not move ahead with development prior to Commission approval.

b) The ordering paragraph of Decision No. 74884 referenced in Mr. Gray's Direct

Testimony (page 12, line 18) specifically states that the Company may provide

"an implementation proposal, as part of their REST acrivilies".

27
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1 2.

2

3

4

5

6

Although the Company proposed that the first facility be built and owned by TEP,

the Company did not propose to restrict the entire program to Company-owned

facilities. The Company has no issue with using a third-party PPA for the facility.

However, as previously discussed in opposition to Mr. Huber's testimony, the

Company cannot support an attempt to institute retail wheeling or some other

program that offers direct energy sales to the Company's customers.

7

8 3.

9

10

The Company requests that Staff specifically define how they define a "cost of

service" based tariff, and whether they are willing to agree to a cost-of-service

based tariff in the font of the proposed fixed tariff per kW charge.

11

12 4.

13

14

The Company's distribution system is defined as systems voltages of 46 kV and

below. For TEP, this represents the 46 kV and the 13.8 kV distribution systems, to

which all of the Company's current distributed solar facilities are connected.

15

16 Q.

17

18

Are there any conditions that the Company could agree with to alleviate the

concerns about moving the approval of the Community Solar program to the

Company's general rate proceeding"

19 A.

20

21 1.

22

23

24

25

26

27

Yes. As Staff has recommended approval of the program, the Company could agree to

moving the request to the general rate case proceeding if:

Staff would recommend and agree to allow the Company to use existing solar

facilities connected to the distribution system effective at the time the rate case is

completed. This would allow the Company to establish the CommUnity Solar

program without having to wait 9-12 months for construction of a facility,

regardless of who owns the facility. If approved, the Company would immediately

release a request for proposals ("RFP") for a 5 MW third-party owned PPA to be

used in conjunction with a company-owned 5 MW facility.

16



1

2

2.

3

4

5

6

3.

4.

The cost-of-service tariff be allowed to be converted to the fixed rate tariff as

originally proposed by the Company.

The TORs program also be considered in the rate case.

The Commission considers a proposed order recommending: (i) approval of TEP's

2016 REST Implementation Plan (excluding the RCS and TORS programs) and (ii)

that the RCS RECs would qualify as residential DG RECs for purpose of REST

compliance. This proposed order would be considered promptly and outside of the7

8 rate case.

9

10

11 VI. REQUEST FOR COMPLIANCE WAIVER.

12

13 Q-

14

Due to the delay in the approval of a 2016 REST Implementation Plan, has any

additional information become available regarding the Company's 2015

compliance?15

16

17

A. Yes. As the parties are aware, the Company's 2015 Compliance report is due on April 1,

2016. As such, the Company will be reporting that it did not have sufficient RECs to

meet the residential DG requirement. Accordingly, the Company hereby requests a

waiver to the residential Distributed Generation requirement as part of this docket.

18

19

to

21

22

As shown in Table lb of the Company's 2015 Compliance Report, the annual residential

DG compliance measure required the retirement of 67,898,010, however, the Company

only the rights to retire 60,770,084 residential DG RECs. Consistent with Commission

Decision No. 74882 and the associated changes to the Arizona Renewable Energy

Standard and Tariff to acknowledge all renewable resources within the Company's

service territory, the Company is requesting a waiver based on the production values

23

24

25

26

27

17



1

2

shown in Table la for total non-incentivized DG production for which the Company has

no right or claim to retire the associated RECs.

3

4 Q. Does this conclude your Rebuttal Testimony?

5

6

A. Yes, it does.

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
r
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1. Introduction

It is a great pleasure to be here today in San Francisco, away from the snows and shutdowns

of DC, with my very own U.C. Berkeley just across the Bay.

Today I would like to delve into a variety of business strategy and antitrust issues that arise

in so-callednetwork industries. Network industries are those in which consumers attach themselves

to one or more networks. These networks can be real or virtual. Real networks include

communications and transportation networks, such as telephone, facsimile, computer, railroad, or

electricity networks. Virtual networks are collections of users who have adopted compatible

technology, such as the network of users of Maclntosh computers, the network of users of Sera

video game machines, or the network of users of VHS video tape machines. Both real and virtual

networks tend to exhibitpositive feedback due to demand-side scale economies: large networks are

more attractive to buyers, and thus tend to get larger.

Many oftoday's most exciting network industries are information-based industries involving

communications and/or computers. From computer software and hardware, to fax machines and

video game systems, to compact discs and digital video discs, to communications networks and the

Internet, technology is the driver and compatibility the navigator. Competition in these industries

is qualitatively different than it was in the manufacturing industries of yesteryear.

As the Transamerica Professor of Business Strategy at Berkeley, I have long sought to

understand how firms compete in network industries, and especially in high-tech network industries

experiencing rapid technological progress.' As Deputy Assistant Attorney General for Economics

I have been studying network industries for over a decade, largely with my colleagues Joseph
Farrell and Michael Katz, the current and former chief economists at the FCC. For early
contributions, see Michael Katz and Carl Shapiro, "Network Externalities, Competition, and
Compatibility," American Economic Review, June 1985 and Joseph Farrell and Garth Saloner,
"Installed Base and Compatibility: Innovation, Product Preannouncements, and Predation,"
American Economic Review, December 1986. Over the past ten years, an extensive economics
literature discussing business strategy and public policy in network industries has developed. A
review of this literature circa 1990 is provided by Paul David and Shane Greenstein, "The
Economics ofCompatibility Standards: An Introduction to Recent Research," Economic Innovation
and New Technology, 1990. Brian Arthur, "Positive Feedbacks in the Economy," Scienly7c
American,February 1990, provides an entertaining and accessible introduction to positive feedback
in network industries. My paper with Michael Katz, "Systems Competition and Network Effects,"
Journal of Economic Perspectives, Spring 1994, provides a relatively recent non-technical review
of the literature. A companion paper, Stanley Besen and Joseph Farrell, "Choosing How to
Compete: Strategies and Tactics in Standardization," Journal of Economic Perspectives, Spring
1994, contains a nice discussion of some basic business strategies in network industries. Here, I
draw on this growing literature selectively for the purposes of articulating antitrust enforcement



at the Antitrust Division, I now am charged with helping enforce the antitrust laws in these same

industries. In my view, sound antitrust policy depends upon a solid understanding of business

strategy and economics, as well as the case law. I therefore welcome the opportunity to examine

and evaluate the Division's enforcement policies anew in these unique and dynamic network

industries

As I hope to make clear today, the mere fact that many of these industries are highly

dynamic, and are experiencing rapid technological change, hardly implies that antitrust enforcers

should sit on the sidelines, watching firms engage in technology and standards battles. To the

contrary, our job is to ensure that incumbent firms do not use their power to block technological

progress. At the same time, we must be careful not to impose any drag on the healthy competitive

dynamic that prevails in many network industries.

I cannot imagine a more fitting locale than San Francisco to discuss the marriage ofbusiness

strategy and antitrust in high technology industries.

11. A Parable: Dynamic Competition with Network Externalities

To bring some of the key business strategy and antitrust ideas alive, let's follow the life cycle

off computer program, say a graphics program that runs on personal computers, from a first-person

perspective So, imagine yourself a promising entrepreneur in the computer software industry,

living in the Bay Area, of Course. Our story begins with your frustration at the limitations of the

existing graphics software. You are convinced that the leading program, UGraph, lacks several

significant features that you can provide with a new program of your own design. You hire the

necessary programmers and develop your improved program, ZipGraph, all the while trying to make

it easy for users of UGraph and other existing programs to switch to yours. Your basic approach

is to achieve as much compatibility as possible with existing programs, without violating the

intellectual property rights of incumbents or sacrificing the performance and quality improvements

policy in network industries.

Both the DOJ and the FTC are examining antitrust policy in network industries. At the recent
FTC Hearings, a number of witnesses discussed the proper role for antitrust in network industries.

Prior to joining the Antitrust Division, I served as an economic expert for the FTC during its
investigation of the Adobe/Aldus merger, which involved professional graphics software running
largely on Apple Macintosh computers. However, this parable is merely intended to illustrate some
of the dynamic issues that arise in markets with network externalities, and does not reflect the actual
fact pattern in the market for professional graphics software. defer discussion of the antitrust issues
raised in this parable until completing the parable.
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that make your product attractive in the first place.

Knowing that users are unlikely to buy new hardware or change operating systems just to

use your new software, you decide to create versions of ZipGrapher that will run on the one or two

most popular hardware and operating system platforms. Since you do not sell hardware or operating

systems, this requires some degree ofcooperation and interaction with hims supplying hardware and

operating systems. Fortunately for you, none of the platforms insists upon exclusivity.

In all likelihood, ZipGrapher will fail. Oh, it may well be superior to UGraph and other

popular programs in a number of ways, But it is notoriously difficult for new programs to provide

sufficiently great improvements in performance to justify the switching costs users would have to

incur to adopt them. After all, learning a new graphics program is a real pain for most people, and

few are inclined to venture out and try a new product, even if it claims to be able to transfer complex

graphics files nicely from and to the more popular formats. Even if you price your wonderful

ZipGrapher program very aggressively, to the point ofgiving it away to certain users you hope will

be influential, the odds are still against your program catching on.

If your ZipGrapher program does fail, you may well attribute that failure, at least in part, to

some of the tactics employed by USoft, the firm controlling the leading graphics program, UGraph.

Perhaps USoft introduced an aggressive "competitive upgrade" pricing scheme for UGraph, targeted

specifically at users who tried your product. You might complain that USoft "strategically" pre-

announced new versions ofUGraph, claiming that these new versions would match the performance

of ZipGrapher, with the express aim of inducing the large installed base of UGraph users to wait

rather than buy ZipGrapher. You might also complain that USoft went out of its way to sow fear,

uncertainty, and doubt in users' minds about just how well UGraph files can be transferred into

ZipGrapher format, or how difficult it would be for UGraph users to learn to use ZipGrapher. in

fact, USoft might have denied you the opportunity to offer a fully compatible product in a timely

fashion, either by withholding key information about their program, or by refusing to give you a

necessary patent or copyright license. Perhaps USoft even threatened you with infringement actions

based on what you regard as overly broad assertions of patents and copyrights. Maybe it is time to

give a call to the Justice Department.

On the other hand, maybe,just maybe, your program will survive, and even prosper. Perhaps

the incumbent programs, especially the market leader UGraph, have fallen far enough behind the

cutting edge in technology to leave a real opening for you. Or, perhaps the established programs --

3



UGraph, and the older but still popular SlowGrapher -- each are bogged down by their desire to

maintain compatibility with their own installed base fever-older versions. It is even possible that

you just had a great idea and a great development team, and leapt ahead of the incumbents. If some

of these lucky circumstances apply, you may be able to attract enough interest for your new graphics

program to survive.

What tactics will you employ to transform some initial interest in your novel ZipGrapher

product into commercial success? The name of the game is to build and maintain an installed base

of active users. Very likely you will be highly aggressive in your pricing, what with the tiny extra

cost of making extra copies and the enormous value of building an active installed base. You

certainly cannot rest on your laurels after ZipGrapher l .0, but must press ahead to offer even better

perfonnance with ZipGrapher 2.0 to grow your installed base of users. If you are lucky as well as

skillful, your product may do more than merely survive and appeal to a niche of loyal customers,

It may grow to become the next dominant graphics program, just as UGraph at one time dethroned

SlowGrapher. If you are really lucky or very skillful, you may succeed in initiating a bandwagon

supporting ZipGrapher, and ride positive feedback to market leadership.

With success, your perspective changes radically, and antitrust looms larger. How do you

protect your valuable position as industry leader and standard-bearer? You have not failed to notice

that industry leadership has done wonders for your market capitalization. What's your next move?

Surely the best approach is to keep doing what got you here: anticipating user needs, offering

the best performance, paying careful attention to distribution channels and marketing, foreseeing and

exploiting further hardware improvements, and working effectively with your hardware and software

partners. If you can achieve these goals, you may be able to defend your dominant position, all the

while offering tremendous value to consumers.

But temptations arise. You know that there are any number of small, hungry companies out

there just looking to dethrone you with their own HyperGrapher. You know the danger all too well:

an upstart firm, with younger programmers and new ideas, just might outwit your crack software

development team. Or, perhaps, an industry giant lacking a graphics program will enter the market,

with all omits brand name equity, its distribution muscle, and its track record of writing innovative,

object-oriented software programs. You are generous in funding R&D, but several large firms in

the industry have abundant sources of internal financing, and the venture capitalists are ever looking

for the next meteor to ride to an extraordinary return on capital. As if that were not bad enough,
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there is always the risk that one of the finns selling the hardware or operating systems on which

ZipGrapher runs will come out with their own graphics program.

So, even while you work tirelessly to improve your product, in no small part to drive upgrade

sales, the very tactics that worried you when you were first getting started now begin to seem rather

appealing. You are tempted to warn consumers of the dangers of switching to the new, incompatible

HyperGrapher program. You are tempted to transform your intellectual property into a strategic

advantage by blocking HyperGrapher from achieving full compatibility with ZipGrapher. You are

tempted to tell consumers in advance when you are getting ready to introduce a new version of

ZipGrapher. You are tempted to launch a "Come Back Home" campaign offering the latest version

of ZipGrapher at rock-bottom prices to users who have recently tried HyperGrapher.

Now that you are the market leader, you feel a bit uneasy about employing the tactics you

found so objectionable when you were new in the market. But some of these stratagems look

promising from a strategy perspective, and some of your trusted lieutenants (the ones receiving

significant compensation in the form of stock options) feel that a more aggressive stance would go

far to solidify ZipGrapher's hold on the market. Perhaps it is time to seek antitrust counsel.

5



With your growing market presence, you are also thinking about acquisitions as a way to

further strengthen your position. You are attracted to the idea of selling ZipGrapher in conjunction

with the leading spreadsheet program, either through an exclusive joint marketing arrangement or

an outright merger. Could either of those strategies run you afoul of the antitrust laws? In addition,

you have been carefully watching the declining market share of SlowGrapher, which is now used

by a mere 10% of the market, SlowGrapher's share of new shipments is even lower. You would like

to get your hands on their customer list and migrate SlowGrapher users to ZipGrapher, both to grow

your market share and to lock up a group of customers that might otherwise help support entry by

HyperGrapher. But you wonder: with your 50% share of the installed base, and 70% share of new

shipments, would an acquisition of SlowGrapher raise antitrust problems? Finally, you are trying

to map out a strategy in case a large hardware firm or operating systems vendor expresses an interest

in acquiring your firm. No doubt about it, you had better get some antitrust advice, and quickly.

111. General Economic Principles

This little parable is meant to illustrate some very real strategic and legal issues that arise in

certain network industries where competition is highly dynamic, such as the computer software

industry and the video game industry, to name just two. Similar issues, as well as some quite novel

questions involving the creation ofjointly owned networks, and access to such networks, arise in

other network industries, e.g., in the ATM and credit-card industries. Business strategies in all of

these network industries are rich and complex.

What are the implications for antitrust enforcement? Even more so than in other areas,

antitrust policy in network industries must pay careful attention to firms' business strategies, the

motives behind these strategies, and their likely effects, with the ultimate aim of preserving

competition, so as to promote efficiency and maximize consumer benefits in the long run. No

simple rules are available, but we at the Antitrust Division are prepared to commit the resources

necessary to investigate conduct in these industries that might harm competition. Furthermore,

antitrust enforcers must be alert in these industries, because the very nature of the "positive

feedback" cycle means that monopolization may be accomplished swiftly. And, once achieved, the

network effects that helped create dominance may make it more difficult for new entrants to

dislodge the market leader than in other industries lacking network characteristics.

Because our investigations in network industries are typically complex, fact-specific, and

driven by changing technology, l cannot draw bright lines for you delineating pro-competitive from
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anticompetitive behavior in network industries as a general matter. Still, I feel strongly that

economic learning developed over the past decade can be tremendously valuable in informing sound

antitrust enforcement efforts in these areas, and in reaching solid conclusions in specif ic

investigations. My goal here today is to give you a sense of how this occurs at the Antitrust

Division.4

To this end, I would like first to discuss a number of economic principles in network

industries, drawing out their implications for antitrust enforcement policy. Then I shall apply these

principles to several types of business conduct that arise in network industries, and to a handful of

important antitrust cases in such industries.

A. Innovation is King

The key driver of consumer benefits in infonnation industries is technological progress.

Thus, the primary mission o f antitrust in these industries must be to promote and protect competition

in the introduction of new and improved products and services. Of course, antitrust law seeks to

insure that independent firms offering comparable technology compete vigorously on price, but very

often the most potent form of competition is from new products, not just lower prices.

New products do not appear magically, and technological progress does not occur willy-

nilly. Both require the investment of financial and human capital, which are attracted only if the

winners are able to reap rewards. For these powerful reasons, there is no fundamental tension

between antitrust law and intellectual property rights. This logic is well articulated in the DOJ and

FTC "Antitrust Guidelines for the Licensing of Intellectual Property," which were issued in April

1995.

It is not infrequent for one firm to wrest industry leadership away from another as technology

I must stress that I can only give you a glimpse here of how economics informs antitrust policy
in network industries, for three major reasons. First, my topic is far too rich and complex to cover
in a single speech, a closer look at the economics literature, at our enforcement actions, at the record
from the recent FTC hearings, and at the case law, will do much to supplement my discussion here.
Second, both the economics and the law in these areas are still evolving, as new research is
conducted, and as new cases arise and are scrutinized by the enforcement agencies and the courts.
Third, my discussion here is largely confined to unregulated industries, and thus omits many
important antitrust issues in the telecommunications industry, the electricity industry, and other
network industries subject to price or entry regulation.
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advances from one generation to the next. This is Schumpeterian "creative destruction" at work to

deliver ever-better products to consumers. The single most important goal of antitrust in network

industries is to insure that competition from new products and new technologies is not stifled.

Because innovation is such a strong force in many high-technology markets, companies are

tempted to defend their conduct by arguing that entry is easy or inevitable, and thus durable market

power or monopoly power is unobtainable. Sometimes this argument may be quite valid, but beware

of overusing it: there is no antitrust immunity for high-tech industries. The fact is, rapid

technological progress does not equate to low entry barriers, especially if users find it very costly

to switch to new brands that are incompatible in some way with the established technology.

B. Cooperation is the Norm

Cooperation among participants in network industries is the norm, not the exception, and

serves a variety of beneficial purposes. As a general rule, cooperation among suppliers of

complementary products, which we might call "vertical cooperation," can be highly beneticial,5 If

anything, this principle applies even more strongly in network industries: hardware and software

suppliers make sure their products work together smoothly, suppliers of operating systems provide

development tools to software developers to promote the supply of compatible software, and cable

television operators invest in programming to supply to their customers. Vertical cooperation raises

antitrust dangers only when it contains an element of exclusivity.

Cooperation among direct rivals, which we might call "horizontal cooperation," is of course

more likely to raise antitrust concerns than is vertical cooperation. However, horizontal cooperation

also can be pro-competitive, in the proper circumstances. For example, rival firms may agree upon

a new product standard to ensure compatibility, as when Sony and Philips jointly established

Hardware and software are economic complements because the demand for hardware rises if
software becomes better and cheaper, and vice versa. For example, a video game player and the
(compatible) games that play on it are complements. Standard antitrust principles tell us that
collusion, i.e., cooperation in pricing, among suppliers of substitute products, typically harms
consumers. By very close analogy, cooperation among suppliers of complementary products
typically benefits consumers. In the context of vertical integration, this is recognized under the
rubric of solving the "double marginalization" problem, an argument for why vertical integration
can lead to lower prices. This has been understood by economists since Coumot's work in 1838.
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standards for compact discs around 1980.6 Indeed, such cooperation may be critical for a new

product to compete successfully with established products. If so, such cooperation to achieve

compatibility cannot become anticompetitive merely because it is successful in establishing a new

industry standard. Of course, horizontal cooperation for the purposes of standard setting does not

justify cooperation in production, marketing, or pricing.

c . Strategy is Dynamic

My computer software parable was quite consciously organized around the [Me cycle of an

innovative product in a network industry. Taking a snapshot o f competition at a single point in time

would have been quite inadequate, either to understand the strategies involved or to assess the

legality of various tactics. Having worked with dynamic, game-theoretic models of business

strategy for my entire professional career, I am well aware of the pitfalls of employing static analysis

in dynamic industries, and the information industries are nothing if not dynamic.7 For example,

pricing strategies in network industries are usually highly dynamic, due to the strategic importance

of building and maintaining an installed base of users.

D. Compatibility is Key

Compatibility determines the size and number of virtual or actual networks in a network

industry, two products that are fully compatible belong to or benefit from the same real or virtual

network. Therefore, a firm's ability to make its product compatible with other products affects the

value, sometimes even the commercial viability, omits product. Compatibility can be a tremendous

source of competitive advantage, incompatibility can constitute a stiff entry barrier.

When Borland introduced its Quattro Pro spreadsheet in the l 980s, it went to great efforts

to make Quattro Pro compatible with the then-dominant spreadsheet, Lotus 1-2-3. In this case, there

were two key aspects to compatibility: Borland wanted to make it easy for users of Lotus 1-2-3 to

Such cooperation often takes place under the auspices of a formal standard-setting body, and
may include safeguards to prevent one or a few firms from "controlling" the standard. However, in
the case of Sony and Philips, the Digital Audio Disk Council declined to endorse the Sony/Philips
CD standard, choosing instead to leave the selection of a standard to the market.

Indeed, lam bemused when economists are broadly criticized for using static models of perfect
competition (read: basic supply and demand tools) to study complex, dynamic industries. Such
critics just don't know what industrial organization economists and business strategy scholars have
been doing the past twenty years.
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learn Quattro Pro, call it "user compatibility," and Borland wanted to make it easy for data files to

be transferred between Quattro Pro and Lotus 1-2-3, call it "file compatibility." In my lexicon,

Borland quite naturally wantedaccess to Lotus's network, i.e., Lotus's installed base of users, which

constituted a major portion of the market for spreadsheets. The litigation that ensued between

Borland and Lotus involved the question ofwhether Lotus's copyright protection precluded Borland

from offering certain types of user compatibility in Quattro Pro without Lotus's pennission.

Many of the battles in network industries involve efforts to join existing networks, to protect

established networks, and to establish new networks. As Michael Katz and I have shown, incumbent

firms often wish to prevent rivals from hooking into their networks, while entrants typically strive

to do just that, unless they can offer dramatic technical improvements on an incompatible basis.8

Intellectual property rights, tempered by sound antitrust enforcement, often determine whether a

network can be kept proprietary or not. Some of the most fundamental strategic questions revolve

around firms' decisions to establish or participate in "open" networks or "closed," proprietary

networks. While IBM has been criticized in business strategy circles for making its PC network too

"open," and ultimately losing control of that network to Intel and Microsoft, Apple has likewise been

criticized for keeping its network too "closed," refusing, until quite recently, to license hardware

"clones" of the Maclntosh.

E. Expectations are Critical

I presume that every one of you has purchased numerous consumer electronics devices --

either televisions, compact disk players, video tape players, or computers -- for your home. In

making these purchases, I'm willing to bet that you gave at least some thought to the question of

where technology was heading: Should you wait for prices to fall further? Will you be left stranded

with a technology that might flop, such as quadraphonic sound, stereo AM radio, or certain brands

ofpersonal computer best left unnamed? Or, are you buying a product that will never develop much

off following, making it more difficult for you to get repair services, upgrades, or spare parts when

your unit gets older?

My point is this: purchase decisions in network industries are heavily influenced by buyers '

expectations. The positive feedback endemic to network industries derives in part from the

See especially Michael Katz and Carl Shapiro, "Technology Adoption in the Presence of
Network Externalities", Journal of Political Economy, 1986.
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importance of expectations: a product that is expected to fail often will fail, a product that is

expected to succeed often will succeed. For example, at some point in the late 1980s in the U.S.

(earlier in Japan), users decided that fax machines would be widespread and thus quite valuable, and

this became a self-fUlf i l l ing prophecy. Indeed, faxes sti l l  dominate e-mail for instant

communications of text. Now the Internet is widely expected to continue to grow rapidly, these

beliefs themselves make the internet more attractive to users, and thus more likely to in fact grow

rapidly in the future. This is the essence of the positive feedback of networks.

Because expectations are so critical, much business strategy in network industries is devoted

to influencing expectations. At one point, WordPerfect sued Microsoft over Microsoft's claim that

its word processing software was the most popular in the world. And Visa has had a long-running

advertising campaign telling consumers that Visa cards are accepted "everywhere you want to be,"

whereas merchants "don't take American Express." Just recently, Sun assembled an impressive

coalition of visible supporters for its Java software (including IBM, Apple, DEC, Adobe, Silicon

Graphics, Hewlett Packard, Oracle, and Toshiba) to convince software developers that Java would

indeed become the industry standard for authoring certain material for the Internet. Having a great

product helps get a bandwagon going, but a great product can fail if it suffers from unfavorable

expectations. From an antitrust perspective, a dominant Finn that undermines expectations regarding

the viability of an alternative product may strike a damaging blow to its upstart rival. Investigation

may be warranted to determine whether the dominant firm is merely informing customers of the

drawbacks of rival technology, or inaccurately maligning its would-be competitor. Thus, in my

parable at the beginning of this speech, the Antitrust Division would be gravely concerned if USoft

employed a campaign of fear, uncertainty, and doubt to cripple its rival ZipGraph by making false

or misleading statements about ZipGraph.

I v . Implications for Business Conduct

I am now ready to apply these general principles to specific types of business conduct in

network industries. In doing so, I should stress that my focus, as an antitrust enforcement official,

is on the conduct of firms that have or might obtain monopoly power. Some forms of business

conduct can be legitimate for firms with small market shares, yet anticompetitive when employed

by dominant firms. The fact that small firms employ particular tactics suggests that they involve

some efficiencies, but these efficiencies may be outweighed by anticompetitive effects when a

dominant firm acts similarly.
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A. Joint Standard Setting

Very often, a single firm is incapable of launching a new technology, especially if that

technology is not compatible with existing products. I have already noted the example of Sony and

Philips jointly promoting the compact disc technology. Cooperation of this sort has the advantage

of avoiding a potentially unproductive standards war, in part by assuring consumers that they will

not be stranded if they invest in the new technology Much like researchjoint ventures, cooperative

standard setting also can permit the teaming firms to combine the best features of their technologies,

as is claimed for the new high-definition television system.

At the Antitrust Division, all of these arguments are given serious attention, even while we

look to make sure that rival firms are not using joint standard setting as an excuse to avoid

competing directly against each other. This concern is greatest if two or more of the firms agreeing

to joint standard could independently have promoted comparable technology. Absent network

effects or strong economies of scale, consumers are better served if the two rivals compete with their

distinct product offerings, rather than agree to offer only a single product. With strong network

effects, however, consumers may well be better off with a single network, i.e., with a De facto

product standard, especially if two or more firms are able to offer products conforming to the

standard without incurring any royalty liabilities. Even in this case, however, antitrust enforcers

must ask whether competition to become the standard has been cut off prematurely, before

technological avenues were adequately explored or before consumers realized the benefits of rivalry

between firms jockeying to set the standard. Such concerns are lessened when the firms are

genuinely combining complementary technology, so their joint standard is superior to anything

either could have introduced on its own.

A somewhat different set of concerns arises when firms with a vested interest in current

technology participate in the setting of standards for new and superior technology. In this situation,

an incumbent firm may well have an incentive to slow down the arrival of the new technology, and

thus preserve its proprietary advantage. As a matter of business strategy, the champions of the

newer technology may have to break off from the incumbent firm and establish a new standard on

For a more extensive discussion of the antitrust aspects of joint standard setting, see James
Anton and Dennis Yao, "Standard-Setting Consortia, Antitrust, and High-Technology Industries,"
AntitruslLaw Journal,1995. Anton and Yao emphasize situations in which standard-setting bodies
may abuse their position by excluding new products for failure to meet safety standards. My focus
here is distinct: on cooperation in the establishment of compatibility standards for new technology.
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their own, either in the market or through a standard-setting process. As a matter of antitrust policy,

the incumbent firm is not compelled to endorse the newer technology, but it might generate antitrust

liability if it engages in activity to block the new technology from being adopted. An investigation

and fact finding will typically be necessary to determine the extent to which an incumbent is alerting

industry participants to the genuine drawbacks of the new technology, protecting consumer benefits

associated with compatibility by resisting splintering fan established standard, or baldly preserving

its market power by blocking new, beneficial products or standards from emerging.

When firms cooperate to set standards, they may also set terms and conditions for the use

of the technology embodied in the standard. For example, in many cases the quid pro quo for

industry acceptance of a standard is an agreement by the sponsoring firms to charge no royalties,

or specified low royalties, or unspecified but "reasonable and non-discriminatory" royalties, for use

of the intellectual property embodied in the standard.l0 Offering long-term fixed-rate licenses to a

new technology, in order to get a standard accepted initially,.can be a highly attractive arrangement

from an antitrust perspective: it allows consumers to enjoy the network benefits associated with

compatibility, it enables many firms to compete to supply compatible technology, and it can greatly

smooth the standards process, even while it permits the sponsoring firms to recover their R&D

investments, either through the modest royalty payments or by virtue of their unique and superior

knowledge of the underlying technology that may give them an ongoing technological edge. Still,

market participants and antitrust authorities must be ever vigilant in markets with these features to

prevent one firm from converting an initially open standard into a proprietary standard, unless such

control is gained by genuine improvements and innovation that extend the open standard.

Compatibility and Access"

I have already noted that compatibility, i.e., network access, is a key element of business

strategy in network industries. As explored in my research with Michael Katz, incumbent firms

often will find it profitable to deny access or compatibility to new entrants, and to seek to establish

defaclo standards for new products rather than participate in industrywide standard-setting efforts.

B.

The International Organization for Standardization (ISO) and the American National Standards
Institute (ANSI) both require an innovator to agree to license on "reasonable" terms before they will
incorporate proprietary technology into an official standard.

Let me stress that I am not addressing access issues in regulated industries here. In many
regulated industries, including telecommunications, competitors' rights to access are well established
as a matter of regulatory policy.
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What are the antitrust implications of the fact that incumbents often wish to deny access or

compatibility to would-be rivals? Requiring finns that control proprietary standards to open their

technology up to others amounts to compulsory licensing, which runs the risk of undermining the

purpose of the intellectual property laws. As stated in the DOJ and FTC Intellectual Property

Guidelines, "Intellectual property law bestows on the owners of intellectual property certain rights

to exclude others. These rights help the owners to profit from the use of their property." (p.3)

Recognizing the importance of intellectual property rights, the Guidelines immediately go

on to make clear that these rights are circumscribed by antitrust law: "An intellectual property

owner's rights to exclude are similar to the rights enjoyed by owners of other forms of private

property. As with other forms of private property, certain types of conduct with respect to

intellectual property may have anticompetitive effects against which the antitrust laws can and do

protect. Intellectual property is thus neither particularly free from scrutiny under the antitrust laws,

nor particularly suspect under them." However, while there is no presumption that intellectual

property confers significant market power, it is worth noting that a firm owning intellectual property

giving it control over a proprietary defaclo network standard may well have such power.

Intellectual property rights are attenuated when a firm controlling intellectual property --

patents, copyrights, or trade secrets -- relevant to a standard has committed itself to an "open"

standard in order to obtain industry support for the standard in the first place. In that situation,

subsequent efforts to gain control of that standard by asserting these same intellectual property rights

can implicate competition and raise antitrust concerns.

The FTC pursued this theory in its case against Dell Computer Corporation last November."

In that case, the FTC alleged that Dell had restricted competition and undermined the standard-

setting process by threatening to exercise undisclosed patent rights against computer companies

adopting the VL-bus standard. The VL-bus is a mechanism to transfer instructions between the

computer's central processing unit and its peripherals, such as a hard disk drive or video display

hardware. The FTC complaint states that Dell participated in the standard-setting process of the

Video Electronic Standards Association (VESA) in l 992, that a Dell representative certified that he

knew of no patent that the bus design would violate, and that Dell later contacted certain VESA

In the Matter of Dell Computer Corporation, File No. 931-0097.
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members and asserted that they were violating a 1991 Dell patent by using the VL-bus standard.I3

The Antitrust Division shares the FTC's concerns that firms may manipulate or abuse the

standard-setting process by asserting that complying with an agreed-upon standard violates their

intellectual property rights. If indeed the standard lacks reasonable substitutes, monopoly power

may be at stake, raising antitrust concerns, as well as intellectual property and contract issues. If

a firm attempts to capture and control what had been an open standard, it may be guilty of actual or

attempted monopolization in a relevant antitrust market, depending upon the specific conduct

involved and the ability of other firms to use substitute technology.

The Antitrust Division is also concerned about situations in which a dominant Finn alters its

product in a manner that offers few or no consumer benefits but reduces the attractiveness of rival

products by introducing incompatibilities with those products. So, in my parable, we would be very

concerned if USoft took steps, such as modifying its file format, for the primary purpose of

preventing ZipGraph from achieving tile compatibility with the incumbent UGraph product.

c . Product Pre-Announcements

In my parable, the incumbent allegedly employed the so-called "vaporware" tactic of

strategically making "early" announcements of new releases, with the express purpose of freezing

consumers in place to prevent them from buying software offered by the entrant. Product pre-

announcements can indeed influence consumer expectations, and thus can have powerful effects in

network industries. There should be no doubt that firms in network industries can often benefit by

announcing their products in advance.

Complex antitrust issues may arise because such pre-announcements can serve a variety of

purposes: they can inform partners of new products to promote interoperability, they can inform

consumers of new products so they will not be left stranded buying inferior or obsolete products,

they can favorably influence expectations to help establish new products, and, yes, they can deter

the introduction of rival products. An investigation to determine the facts in any given case will be

necessary in order to conclude that a given pre-announcement was anticompetitive. However, four

In another case, I understand that a standard was established under the auspices of the Electronic
Industries Association for memory modules in personal computers. Later, the Wang Corporation,
after participating in the standards process, asserted that this technology was controlled by their
patents, and demanded royalties from Mitsubishi, Toshiba, and others. Litigation ensued.
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investigation were to reveal that a product pre-announcement by an incumbent network monopolist

was designed principally not to convey useful information to the buying public but rather to

manipulate expectations in a manner inconsistent with current objective information, we might well

conclude that the pre-announcement was anticompetitive. Other factors as well, such as whether

the party making the announcement has market power in a relevant market, are also highly relevant.

D. Enforcement of Invalid Intellectual Property

My parable also noted a possible defensive strategy by which an incumbent monopolist

undermines the viability fan entrant's product by asserting that the entrant's product infringes upon

the incumbent's intellectual property. If the incumbent's assertion is valid, or based in fact, it is hard

to see how the assertion can, in and of itself, constitute an antitrust violation. However, as noted

in the Intellectual Property Guidelines (Section 6), "Objectively baseless litigation to enforce invalid

intellectual property rights may also constitute an element off violation of the Sherman Act." Such

litigation can be especially destructive in network industries init is part of a FUD (fear, uncertainly,

and doubt) strategy that adversely impacts expectations by convincing consumers that the entrant's

product will not succeed. An investigation would be indicated to determine whether a party with

monopoly power has engaged in such conduct, if the facts indicated that it has, and that competition

has been harmed, antitrust liability might well be found.

E. Leveraging

Once a firm controls an important standard, it may well seek to protect that position, and to

extend its control impossible. Indeed, since technology is so dynamic, the primary method by which

today's network monopolist can maintain its monopoly may well be to extend its control, at least in

part, to the next generation of technology. For example, Sony and Philips have sought a key role

in defining the standards for digital video discs, building on their control over audio disc standards.

Likewise, video game manufacturers have historically tried to migrate their customers from one

generation to the next.

In some cases, the leader in one generation of technology is able to perpetuate its dominance

into the succeeding generation by offering the best technology to users, this represents healthy

competition. But antitrust concerns quickly arise when a firm controlling the standard in one

product area uses its dominance to set and control the standard for the next generation of that

product, or for a second, complementary product. This leveraging strategy includes situations where

a firm controlling one product incorporates a second product into its offerings and extends its control
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to that second product.

At this point in my talk, it should be pretty clear why an incumbent firm controlling the

standard for Product A enjoys a big advantage in establishing the standard for Product B, where

Product B either complements Product A or replaces it, assuming that both products are subject to

genuine network effects. First, the incumbent firm may enjoy some advantages flowing from

vertical integration, allowing it to offer a version of Product B that works especially well with the

A-standard, at least for some period of time. Second, since many of the target consumers for

Product B are those already using Product A, the firm controlling Product A may be especially well-

placed to obtain distribution for Product B. Third, the incumbent controlling Product A may be the

commercially "obvious" choice to set the B-standard, which can tilt expectations dramatically in its

favor. Even ifrivals are able to coordinate to offer their own standard for Product B, consumers may

still expect the A-incumbent to win, and thus it often will win, by the now-familiar positive feedback

endemic to networks.

However, these advantages by no means imply that the monopolist controlling the A-

standard necessarily will become dominant in the market for Product B. To the contrary, in many

industries dominant f irms fail to match the innovative efforts of others who are offering

complementary or successor products, and consequently see their market positions erode. The

Antitrust Division is dedicated to making sure that such competition on the merits is not stifled by

dominant incumbents. For example, we are prepared to scrutinize and challenge various tactics,

from pricing policies to bundling, that are employed by incumbents who are dominant in one market,

if these policies are likely to lead to dominance in adjacent markets as well.

The extension of monopoly power from one market to the next through control of standards

and networks is one of the most important battle grounds today and tomorrow for antitrust law. I

cannot stand before you today and give you simple, clear guidance that you can use to counsel your

clients, uncluttered by the necessarily complex facts specific to your industry or your company. My

goal is more modest: to help provide a coherent framework for thinking about antitrust in network

industries, to communicate as best I can how we think about these problems, to explain some of the

enforcement actions the Antitrust Division has taken recently in these industries, and to identify

some key questions that we, the FTC, or the courts may soon have to address.

In some cases, the generic leveraging strategy can be viewed for antitrust purposes in terms

of tying. Suppose, for example, that a firm owning patents critical to the current generation of
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technology licenses those patents only to users who agree also to adopt the firm's proprietary version

o f the next generation of technology. Through such tying, the firm could use its control of the

current generation oftechnology to create an installed base of users who have adopted its proprietary

version of the next generation of technology. This might be attempted in conjunction with

penetration pricing, by giving the new technology away to certain key users in exchange for their

agreement not to use rival standards. In this fashion, today's standard-bearer might be able to extend

its control into the next generation of technology. The Antitrust Division could well challenge

conduct fitting this fact pattern.

To give another example of how a firm controlling one standard might be able to employ

bundling to extend the scope of its control, suppose that the owner of a current proprietary product

standard bundles anew product with its standard-bearing product. The firm's goal in bundling might

well be to establish a De facto standard for the new product, under the firm's control, or to extend

the original product and standard to encompass the new product. The firm might well choose to give

the new product away for free, planning to capture its revenues later once a new defacto standard

is established under its control. At the very least, rivals selling the new product must be alert to this

ploy and be prepared to respond promptly to the bundling strategy. As I have already noted, this

conduct could give an enormous advantage in the new market to the incumbent standard bearer, in

part because of that Finn's powerful name, in part because of superior interoperability, and in part

because the firm's new product would enjoy rapid and widespread distribution. Whether this

bundling ultimately benefits or harms consumers and competition requires a further, fact-intensive

analysis on a case-by-case basis.'4 If the facts showed that the bundling harmed consumers by

monopolizing or threatening to monopolize the market for the new product, the Antitrust Division

would likely challenge this conduct.

F.

The dangers of exclusive dealing in network industries are nicely illustrated in the video

Exclusive Dealing

As noted above, there could well be consumer benefits associated with the joint supply of the
existing standard product and the new product by the same firm. However, consumers may suffer
if the new product standard is proprietary rather than open, and there is always the possibility that
the incumbent's new product will succeed even if it is inferior to alternative new products available
from other vendors.
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game industry.'5 Nintendo dominated the video game market during the late l 980s, in no small part

because it had developed a superior new product and employed brilliant marketing. Nintendo sold

video game machines and developed a number of games internally, including the hit game Mario

Brothers, but relied on outside developers for many of its games. As a condition for an

independently-developed game to be allowed to play on Nintendo machines, Nintendo required that

the game not appear on the rival systems sold by Atari and Sega for a two-year period.

Without delving into the details of that case (and Nintendo certainly offered a number of

justifications for this practice), or laying out the steps in the economic analysis of exclusive dealing,

let me simply point out how the network elements in the video game industry affect the antitrust

analysis of Nintendo's exclusive dealing provision with game developers: Once Nintendo had a

large installed base, it became very costly for developers of hit games to forsake the installed base

of Nintendo users in order to make their games available on competing systems. As a result,

Nintendo's exclusivity requirement reduced the attractiveness of the Atari and Sera systems, and

made it all the more likely that the market would tip entirely towards Nintendo. At some point,

consumer expectations regarding the decline of Atari and Sega (in that generation of systems)

became self-fulfilling. In other words, exclusive dealing here affects not only the supply of inputs

(hit games), but also consumer expectations, to the benefit of the market leader.I6

The Antitrust Division had similar concerns in the Electronic Payments Systems (EPS) case.

Among other things, the Division investigated a rule adopted by the MAC ATM network (now

owned by EPS) that prohibited member banks from participating in other regional ATM networks.

Even after MAC dropped this rule, the Antitrust Division was concerned that EPS was preventing

small member banks from obtaining ATM processing services, so-called "ATM driving," from

independent data processing firms, thereby making it more difficult for these banks to link with rival

regional ATM networks. As stated in the Division's complaint f iled in March 1994, "Once

defendant drives a bank's ATM, defendant can prevent that bank from connecting its ATM to

another network. To connect to a network other than MAC, MAC must establish the connection.

MAC generally has not provided connections to the ATM networks that would be its strongest

I testified in 1991 on behalfofAtari Corporation in their litigation with Nintendo. Nintendo was
not found by the jury to have violated the antitrust laws.

It took a new "killer" game, Sonic the Hedgehog, and a new generation of 16-bit machines, for
Sera to mount a serious challenge to Nintendo. I find it interesting that after Nintendo dropped its
exclusivity requirement, some hit games began to appear on both the Saga and Nintendo systems.
Last I checked, the market was experiencing healthy competition between these two systems, with
neither firm demanding exclusivity of outside game developers.
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competitors." Some recent trade press indicates that since the decree a number of rival networks

have made inroads into MAC's area and attribute their success to the decree."

Our August 1995 consent decree with FTD, the floral delivery network, further illustrates

these principles. FTD had required its member florists to be exclusive back in the l 950s, leading

to a 1956 consent decree in which FTD agreed not to exploit its dominant position in floral wire

services to induce florists to forego membership in competing wire associations. in January 1995,

FTD introduced an incentive program, known as "FTD Only," to induce florists to use FTD floral

wire services exclusively. This program provided financial incentives to qualifying FTD members.

To qualify, a florist was required to terminate its membership in competing wire clearinghouses and

clear 100% omits flowers-by-wire orders through FTD's clearinghouse, Over 750 florists had done

this by May 1995. FTD agreed last August to terminate its "FTD Only" program. The consent

decree states that FTD is "enjoined and restrained from offering any financial incentives or financial

rewards to any FTDA member or user of the FTDI clearinghouse that are conditioned upon

terminating or forgoing membership or participation in any competing wire association, or other

entity or mechanism that transmits or facilitates wire orders."

Finally, the Antitrust Division is prepared to challenge a dominant firm's contracts with its

customers or suppliers if these contracts have the same economic effect as would exclusive

contracts, even if the exclusivity is not explicit. Microsoft's per-processor licenses, the subject of

the Department's 1994 consent decree with Microsoft, fell into this category, because they had the

economic effect of inducing OEMs to deal exclusively with Microsoft.

G. Mergers with Installed Bases

What about mergers and acquisitions in network industries? As usual, the 1992 Merger

Guidelines provide a valuable starting point. But it is worth pausing to discuss how some of the

unique aspects fretwork industries affect merger analysis. I shall illustrate my points by analyzing

See specifically "EPS Hires Dealmaker to Oversee Aggressive Expansion Strategy," in the
American Banker, August 8, 1995, indicating that several third-party processors had been certified
to drive the terminals ofMAC customers.
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mergers in the cc>mputer software industry."

First, claims that entry is easy will not necessarily protect computer software mergers from

antitrust challenge, for those claims are not necessarily valid. The fact is, in a number of software

categories, on a variety of hardware platforms and operating systems, market shares show some

stability over time and incumbents have shown the ability to hold on to their market share. Please

don't argue that six programmers could write the necessary code in one year so your client's merger

must be just fine. The bit about the programmers may be true, but we still need to know whether

consumers will switch to the program they have written in response to a modest discount. The fact

is, no matter how good the programmers are, they cannot build up an installed base overnight, and

an installed base is a key attribute affecting the attractiveness, and even the viability, of software

programs.

Indeed, our recent experience with software mergers has taught us that entry into computer

software is not nearly as easy as the merging parties would have us believe. In the Microsoft/Intuit

case, both Microsoft's own experience with Microsoft Money, and Computer Associate's experience

with Simply Money, showed how hard it is to successfully establish a new personal financial

software product. Despite Microsoft's obvious advantages, and despite the fact that Computer

Associates offered large numbers of copies of Simply Money at very low prices, neither was able

to make significant inroads into the market. In the Computer Associates/Legent merger, we found

that substantial programming resources would be required over a significant period of time to write

new security software, tape management software, disk management software, job scheduling

software, and automated operations software, for IBM mainframe computers. In that case, entry was

especially difficult because these types of softvvare are "mission critical," making it more difficult

for an entrant to convince users to accept an untested product.

If entry is indeed difficult, horizontal mergers in computer software have much in common

with other mergers involving branded goods. The fact that consumers bear costs in switching from

x

I confine my attention here to computer software mergers, in large part because most of my own
personal merger experience in network industries has involved computer software. I should note,
however, that the Division also regularly reviews telecommunications, railroad and electricity
mergers, each of which involves networks. A serious discussion of mergers in these industries will
have to wait for another day, along with a discussion of antitrust in regulated network industries.
Indeed, many readers will note that I am only able to scratch the surface here regarding computer
software mergers themselves.
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one brand to another is a form of brand loyalty, and suggests that the demand facing each brand is

relatively inelastic. The conclusion that each brand of software faces relatively inelastic demand

is consistent with the very high gross margins observed for computer software generally. These high

gross margins make it more likely that a merger of rival brands will lead to a significant post-merger

price increase.'° In addition, product repositioning by brands already in the market may be

somewhat harder in computer software than in other branded goods markets, because of the desire

to maintain full compatibility with earlier versions of the product.

This is a good point to discuss the measurement of market shares in computer software

mergers. In particular, what is the relevance of installed-base figures, and what is the relevance of

new shipments data? The primary measure of market share should be new shipments data, using

either units or dollars. New shipments tell us about the current market presence of each brand. To

interpret these shares, it is important to account for the fact that shipment shares typically shift as

new products and upgrades are released. What about the installed bases? These are absolutely

crucial strategic variables: a brand with a large installed based is attractive, both because of the

now-familiar advantages associated with a popular product in a network industry, and because

brands with large installed bases are, ceteris paribus, expected to remain popular, and expectations

tend to be self-fulfilling in network markets. For all of these reasons, we often see brands with large

installed bases enjoying the lion's share of new shipments, including both upgrades and new sales.

It; however, this correlation between prior sales (installed base) and current sales is absent, that is

a signal that the installed bases are, for some reason, less important in assessing current competitive

conditions.

Computer software is much like an extremely durable capital good: once a consumer owns

the program, that consumer has little reason to make further purchases unless the product is

improved (or unless the consumer adds new machines). As a consequence, the supplier of a

computer software program has a considerable incentive to improve its product simply to make sales

to its own installed base, i.e., to drive sales of upgrades. Thus, for programs with large installed

bases relative to new shipments, competition with other programs may not be the primary driver of

product improvement, especially infusers find it very costly to switch brands.

My November 1995 speech "Mergers with Differentiated Products," explains why high gross
margins, eeleris paribus, imply larger post-merger price increases, assuming there is significant
direct pre-merger competition between the merging brands. A revised and expanded version of this
speech is just about to appear in the Antitrust magazine.
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This same logic does not apply to pricing competition. Rather, there may be substantial

pricing competition, either in the form of competitive upgrades to attract consumers from rival

programs' installed bases, or to attract new, unattached customers. This competition can be

especially intense if rival brands are jockeying to take the lead in terms of installed base, perhaps

with the hope of tipping the market in their favor. Competition of this type would be lost due to a

merger of the competing programs.

One way to gauge competition is to look at what happens when a new version of one

computer program is introduced. Assuming the new version offers significant new capabilities, its

introduction causes a sudden increase in performance, which is comparable to a sudden drop in

price. These episodes offer an excellent opportunity to measure the extent of direct competition

between the two brands of software, as captured by the Diversion Ratio between the two merging

brands."

Rather different issues arise when evaluating vertical mergers in the computer industry. As

I noted above, vertical cooperation, including vertical integration, can be beneficial to consumers.

For example, if a hardware vendor acquires a software supplier, this merger of complements can

well lead to lower overall prices for the combined hardware and software "system." But vertical

mergers also raise issues offoreclosure." In a hardware/software merger, the Antitrust Division will

investigate to determine the impact of the merger on competition in both the hardware and the

software markets.

The recent acquisit ion of  two sof tware f irms, Alias and Wavefront, by hardware

manufacturer Silicon Graphics raised both horizontal and vertical issues." Both Alias and

Wavefront write sophisticated, high-end graphics software, largely for Sil icon Graphics

workstations. Alias and Wavefront competed directly with each other, suggesting that a merger

between the two of them alone would have led to a reduction ofcompetition. However, my analysis

For an extended discussion of how the Diversion Ratio is defined and used to assess unilateral
competitive effects in differentiated-product mergers, see my November l 995 speech, "Mergers with
Differentiated Products," or my forthcoming article in the Antitrust magazine.

For a more complete discussion of vertical mergers, see the speech by then-Deputy Steven C.
Sunshine, "Vertical Merger Enforcement Policy," text published May l l, 1995.

Prior to my employment at the Antitrust Division, I consulted for Silicon Graphics in this
merger, which was reviewed by the FTC.

23



showed that Silicon Graphics, because omits strong financial interest in making hardware sales, in

fact had an incentive to lower the overall hardware/software system price after the acquisition, so

long as the purchase would not hinder the ability of other hardware/software systems to compete

with the Silicon Graphics system. The FTC consent decree dealt with this latter concern by

requiring Alias to "port" some of its key software products to a competing hardware platform."

Finally, moving beyond computer software to networks generally, let me address the

argument that a merger will allow two networks to be joined together, and thus benefit consumers

by enhancing network effects. It certainly is possible that the merger will facilitate the linking of

the two networks, e.g., by enhancing the compatibility of the two computer programs, or by

facilitating the handling of railroad traffic on end-to-end routes. And such enhanced compatibility

does indeed count as a consumer benefit. But, as with other merger efficiencies, this leaves open

the question of why a merger is needed to generate these network benefits. For such benefits to be

counted as merger-specific efficiencies, we at the Antitrust Division need to know what prevents

the two merging firms from improving the compatibility of their programs, either individually or in

cooperation, without a full-scale merger.

v . Conclusion

Business strategy in network industries is rich, complex, and exciting. No less so for

antitrust policy. Antitrust enforcement in network industries must be informed by the strategic

realities of competition in high-tech markets. I feel strongly that economics and business strategy

can go a long way to frame antitrust thinking regarding high-technology industries generally and

network industries in particular.

I hope I have been able to communicate some lessons for antitrust policy in network

industries, based on economic principles. In a nutshell, our attention must be on preserving

technological competition, we must recognize the myriad benefits of cooperation among market

participants, we must pay careful attention to compatibility and expectations, and we must be ever

vigilant to prevent firms from extending their control ozone product or standard to another, except

by providing the best value to consumers. Sound and alert antitrust enforcement in these industries

is necessary to protect competition and innovation.

In the Matter of Silicon Graphics, Inc., Docket No. C-3626, File No. 951-0064.
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My goal here has been to offer an economic framework for antitrust enforcement policy in

network industries, and to place several important antitrust cases into this framework, including but

not limited to enforcement actions by the Antitrust Division. If I have done my job well, my

remarks here will help clarify how we at the Antitrust Division are likely to analyze a variety of

matters involving network industries.

Thank you for your attention and your patience.

25
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Year
Total DG Installs
# (kW)

DG Lease # - kW
(%of total # - kw)

DG Purchase # - kW
(%of total # - kw)

2013 955 6,867 638 5,108 317 1,760

66.8% 74.4% 33.2% 25.6%

2014 2,663 19,377 1,979 15,159 684 4,218

74.3% 78.2% 25.7% 21.8%

2015 4,164 29,929 2,939 21,560 1,225 8,369

70.6% 12.0% 29.4% 28.0%

2016 (YTD) 705 4,945 511 3,835 194 1,110

72.5% 77.5% 27.5% 22.5%

Tota | 8,487 61,118 6,067 45,661 2,420 15,457

71.5% 74.7% 28.5% 25.3%

Year
Total DG Installs

# (kW)
SolarCity Lease # - kW

(%of total # - kw)

SolarCity Purchase # - kW

(%of total # - kw)

2013 955 6,867 462 3670 16 164

48.4% 53.4% 1.7% 2.4%

2014 2,663 19,377 1848 14225 0 0

69.4% 73.4% 0.0% 0.0%

2015 4,164 29,929 2642 19015 101 723

63.4% 63.5% 2.4% 2.4%

2016 (YTD) 705 4,945 469 3466 13 81

66.5% 70.1% 1.8% 1.6%

Total 8,487 61,118 5,421 40,376 130 968

63.9% 66.1% 1.5% 1.6%

Lease vs. Purchase .- Total Market

SolarCity Lease & SolarCity Purchase vs. Total Market
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1 Q- Please state your name and business address.

2 A.

3

My name is Craig A. Jones. My business address is 88 East Broadway Blvd., Tucson,

Arizona 85701 .

4

5 Q. Did you file Direct Testimony in this proceeding?

6 A. Yes.

7

8 Q. On whose behalf are you filing your Rebuttal Testimony in this proceeding?

9 A.

10

My Rebuttal Testimony is filed on behalf of Tucson Electric Power Company ("TEP" or

"the Company").

11

12 Q- Which Commission Staff and/or Intervenor testimonies do you address in your

13 Rebuttal Testimony?

14 A.

15

16

I will primarily be addressing comments from the testimony of Energy Freedom

Coalition of America ("EFCA") Witness Beach, with references to issues raised by

EFCA witnesses Deramus and Cicchetti.

17

18 Q-

19

Will you be addressing all of the issues included in testimonies relative to the

Company's proposals?

20 A.

21

22

23

24

25

No. All three of the EFCA witnesses oppose both programs proposed by the Company,

and as such, the Company disagrees with all of their assertions. I will only address a

couple of areas where incorrect assumptions have been made or incorrect data has been

utilized related specif ically to my direct testimony in this proceeding. A lack of

acknowledgement of other issues in my Rebuttal Testimony should not be interpreted in

any maier as my agreeing with the other parties' witnesses' assertions or assumptions.

26

27

1
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1 Q. Could you please summarize your Direct Testimony?

2 A.

3

4

5

6

7

8

Yes. I will provide infonnation that refutes various EFCA witnesses' allegations that

there may not be a cost shift from existing solar DG partial requirement customers to

traditional full requirements non-DG customers. I will also provide (i) information to

verify that this cost shift is a real and growing number and (ii) information explaining

how Mr. Beach has made some incorrect assumptions when arriving at a position on

whether the Company's TEP-Owned Rooftop Solar ("TORS") program addresses the

cost shift issue created by customer or third party owned solar DG systems.

9

10 Q-

11

12

Why do you believe the EFCA witnesses are wrong when they claims there may not

be a shift in how fixed system costs are recovered as the result of current rate design

f rom part ial requirements solar DG customers to full requirements non-DG

13 customers?

14 A.

15

First, it is important to note that both the Commission and Commission Staff agree that

there is indeed a cost shift from DG customers to non-DG customers Moreover, there is

16

17

a significant amount of testimony on this issue that has been filed in the rate case

proceedings for both TEP and UNS Electrics.

18

19

20

21

22

23

Second, as you can see in the table below, TEP's own analysis verifies the cost shift.

TEP's current residential rate for a non-DG customer using an average of 950 kph a

month would contribute $67.82 per month on average to cover fixed system costs. A

current net-zero solar DG customer would only contribute $10 per month through the

current monthly customer charge. This means the solar DG customer is contributing

24

25

26

27

1 Cicchetti at pages 15, "supposed", 19 "if they exist", Deramus at pages 24 and 25, "alleged"
2 In Decision No. 74202 (December 3, 2013) involving Arizona Public Service Company ("APS"), the
Commission found that the expansion of DG systems in APS's service territory "results in a cost shift from
APS's DG Customers to APS's non DG residential customers absent significant changes to APS's rate
design." Finding of Fact 49. RUCO has also stated that it believes a cost shift is occurring.
3 TEP (Docket No. E-0i933A_15_0239) UNS Electric (Docket No. E-04204A_15_0I42).

2

I'll



950 kph average Monthly site load Total Bill Fixed Cost Fuel

Residential Customer $101.79 $67.82 $33.97

DG Residential Customer (net zero) $10.00 $10.00 $0.00

Fixed Cost Shift $57.82

Savings to DG Customer $91.79

1

2

3

4

approximately $58 per month less to fixed costs than the equivalent non-DG customer.

This under payment will either be shifted to other non-DG customers, in part, through the

LFCR or absorbed by the utility until the next rate case at which time it will be rolled into

base rates and charged to all customers creating the cost shift that ultimately increases the

5 rates for non-DG customers. And with approximately 3,600 solar systems being added

6

7

each year, this assumed $58 per month per system would equate to over $2.5 million of

cost shift each year, which would compound in future years under the current rate design.

8

9 Table 1:

10

11

12

13

14

15

16

17

18 Q.

19

But isn't some of this subsidy offset by the "Value of Solar" that is occasionally

discussed by solar advocates?

20 A,

21

22

23 to serve. Any "Value of Solar",

That has not been established yet. Currently the utility operates under a "regulatory

compact" that is based on historical test year data and known and measurable information

used to create the utilities current rates - base rates are established using embedded cost

which is not historical and in most cases not known and

24

25

26

27

measurable, will be considered in a separate docket and has nothing to do with offsetting

the utilities' embedded fixed cost to serve. The avoided fuel purchases a solar partial

requirements customers experiences is a true savings, but the Company does not make

anything on the fuel itself, per the provisions of the Purchased Power and Fuel

3
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1

2

3

4

Adjustment Clause. Any additional "Value of Solar" (or cost of solar) would be

quantified as a matter of policy in a separate docket and can be tracked separately, as

either a cost or a value if deemed appropriate, beyond offsetting fuel purchases once

quantified. Because these "values or cost" are not embedded in present cost a separate

and transparent mechanism should be established to assure recovery and proper matching

of cost and benefit.

Q. You indicated EFCA witness Beach made some incorrect assumptions when he

calculated his table showing the monthly costs of the Company's proposals. Please

discuss your concerns.

5

6

7

8

9

10

11 A. In addition to the errors discussed by Company witness Tillman, I reviewed the WECC

ModeI5 used by EFCA witness Beach. I did not find any reference in this model that

adjusted for the effects to "rate base" treatment associated with deferred income tax and

the 30% Investment Tax Credit ("ITC"), A 30% tax credit would permanently reduce the

amount of plant placed in service as it relates to these system and would reduce the

associated revenue requirements by a proportional amount. I saw no allowance for that

reduction in his analysis.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Mr. Tillman explains why the $25 adder Mr. Beach created is not at all appropriate.

Therefore, adjusting for (i) the lack of ITC, (ii) the fact that the utility's rates increase at

far less than the 2.5% annual rate proposed by Mr. Beach, and (iii) making the

assumption that all other inputs are correct, the resulting cost per month would be closer

to $70, not the $113 he set forth. Collecting $100 per month from the customer means at

least $20 more is being collected from a TORS customer than an existing net-zero solar

partial requirements customer.

4 Beach at page] I.
5 Beach at page l 1.

4



1

2

3

4

5

6

7

This supports the Company's position that the TQRS design will result in a reduction to

the cost shift currently in place for solar partial requirements customers. But even with

that statement verified, the Company never indicated the program would not result in

some of the solar system costs being placed into rate base. The Company simply stated

this program is more cost effective than third-party leased DG systems and reduces the

cost shift to non-DG customers.

Q. Does this conclude your Rebuttal Testimony?

8

9

10

11

A. Yes, it does.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
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1 I. INTRODUCTION AND SUMMARY

Q. Please state your name, and business address.

A. My name is Robert C. Yardley, Jr. My business address is 293 Boston Post Road West,

Suite 500, Marlborough, Massachusetts, 01752.

Q- By whom are you employed and what is your position?

A. I am a Senior Vice President of Concentric Energy Advisors, Inc. ("Concentric").

Q. On whose behalf are you appearing in this proceeding?

A. I am appearing on behalf of Tucson Electric Power Company ("TEP" or "the

Company").

Q. Please describe Concentric.

A. Concentric is an economic advisory and management consulting Finn, headquartered in

Marlborough, Massachusetts, which provides consulting services related to energy

industry transactions, energy market analysis, litigation, and regulatory support. Our

regulatory economic and market analysis services include utility ratemaking and

regulatory advisory services, energy market assessments, market entry and exit analysis,

corporate and business unit strategy development, demand forecasting, resource planning,

and energy contract negotiations. Our financial advisory activities include both buy and

sell side merger, acquisition and divestiture assignments, due diligence and valuation

assignments, project and corporate finance services, and transaction support services. In

addition, we provide litigation support services on a wide range of financial and

economic issues on behalf of clients throughout North America.

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Q.

A.

Please describe your experience in the energy and utility industries.

I have more than 30 years of experience in the energy industry, having worked as a

consultant and executive at energy consulting firms for most of my career. For slightly

less than two of those years, I served as Chairman of the Massachusetts Department of

Public Utilities, the agency responsible for regulation of the electricity, natural gas,

Rebuttal Testimony of Robert C. Yardley, Jr.
Docket No. E-01933A-15-0239
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telecommunications and water industries in the Commonwealth of Massachusetts. I have

testified before state regulatory agencies and the Federal Energy Regulatory Commission

on ratemaking, regulatory policy, earnings attrition, incentive regulation, integrated

resource planning, distribution system planning, and emergency stone response. I lead

my firm's efforts related to emerging trends in the electric distribution industry. My

qualifications are detailed more fully in Exhibit No. RCY-l .

Q. Have you testified previously before the Arizona Corporation Commission

("Commission" or "ACC") in this proceeding?

A. No.

Q. What is the purpose of your Rebuttal Testimony?

A. I have been asked by TEP to review the infonnation that has been submitted in TEP's

2016 Renewable Energy Standard and Tariff ("REST") Implementation Plan proceeding

(Docket No. E-01933A-15-0239), and to respond to the testimony that has been

submitted by Charles J. Cicchetti, Ph.D. and David W. DeRamus, Ph.D. on behalf of the

Energy Freedom Coalition of America ("EFCA"). More specifically, I will respond to

certain crit icisms of  W itnesses Cicchetti and DeRamus to TEP's 2016 REST

Implementation Plan that focus on TEP's proposal to expand its existing and previously

approved TEP-Owned Residential Solar ("TORS") Program and to offer a new

Residential Community Solar ("RCS") Program. These two programs provide regulated

solar options and will generate Renewable Energy Credits ("RECs") that help TEP

comply with the REST requirements that the Company acquire 6% of its retail sales from

renewable resources in 2016, with 30% of this requirement being provided by distributed

generation.

Q. Please summarize your rebuttal testimony.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

A. Witnesses Cicchetti and DeRamus assert that the TEP programs fail to serve the public

interest and should be rejected, including the TORS program that has been previously

approved. They assert that certain elements of each TEP program are "anti-competitive"

or "unfair". Citing these concerns, they essentially advocate that the presence of

Rebuttal Testimony of Robert C. Yardley, Jr.
Docket No. E-0 l933A-15-0239

Page 2 0f25

ll



regulated utility solar options will prevent a competitive solar industry from thriving in

Arizona. My testimony addresses their criticisms of specific program design elements as

well as their broad anti-competition conclusions and recommendation that TEP should

only be allowed to offer solar programs through an unregulated affiliate.

"strategy to monopolize s0lar"2,

Witnesses Cicchetti and DeRamus also ascribe various "motivations" to TEP. These

include assertions that TEP seeks "to eliminate competition in DG solar"l, that TEP has a

and that TEP's participation in the solar market would

"effectively eliminate competition from independent DG service providers in the TEP

service territory"3.

means to exploit its monopoly to foreclose competition from distributed generation,

establish barriers to competitive entry, and shift business risk onto captive ratepayers".4

Rather than attempting to speculate as to any party's motivations, my testimony focuses

on TEP's TORS and RCS proposals, whether or not they are in the public interest and

whether they will preclude third-parties from serving a dominant share of the solar

market in TEP's service area. My testimony also recognizes the authority of the

Commission to review TEP's programs.

Witness DeRamus also claims that TEP "has the incentive and the

I conclude that the TEP proposals meet a market need, and are limited programs that

leave a dominant market share to the competitive solar companies. Further, the TEP

proposals respond to the Company's existing utility obligations, align with the current

regulatory and market structure in Arizona, and promote the public interest by providing

its customers with greater choices for obtaining solar energy.

Q. How do TEP's solar programs help to meet a market need?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

A. TEP is offering solar options to customers that may not be served either by existing

regulated or competitive solar options for a variety of reasons. Many customers who

have expressed interest in TEP's TORS program have not been able to participate in

1 Direct Testimony of Charles J. Cicchetti, Docket No. E-01933A-15-0239, at 6.
2 Cicchetti, at 15.
3 Direct Testimony of David W. DeRamus, PHD, Docket No. E_01933A-15_0239, at 2.
4 .

lbzd

Rebuttal Testimony of Robert C. Yardley, Jr.
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third-party options for a variety of perfectly valid reasons. Some of these customers may

not be deemed to be attractive to a competitive supplier, particularly if they do not have

satisfactory credit indicators. Other customers do not own homes that would allow

installation of rooftop systems. Customers that would not otherwise be served for

whatever reason will have an opportunity to participate in one of TEP's solar programs.

These programs also provide a means for TEP to acquire RECs that will help it meet its

RES obligations. While compliance with RES obligations is an important practical

benefit, I believe that providing customers with a regulated solar option, even on a

limited basis, is equally important from a public policy perspective.

Customers are clearly not being harmed by the availability of TEP solar options, which

are provided after regulatory review and subject to ongoing regulatory oversight by this

Commission. A primary goal of regulation, whether through monopoly services or

oversight of a competitive market, is to ensure that all customers benefit from a reliable

and affordable energy supply and that the public interest is served. Competitive suppliers

provide new products and services to the market, but can decide what markets and

customers they elect to serve. The Commission and utilities they regulate are obligated

to focus on all customers, including providing the benefits of solar energy to all

customers. The TEP programs contribute to this goal by contributing to an increased

penetration of clean and affordable solar energy within TEP's service area.

Q. Do you have any general reactions to the testimony of the EFCA witnesses?

1

2

3

4

5

6

7

8

9

10

11
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13

14

15

16

17

18

19

20

21

22
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24

25

26

27

28

29

30

31

A. Yes. First, I note that the EFCA witnesses appear to express the view that an electric

utility should not be allowed to participate in a market that is potentially competitive.

They do not appear to acknowledge that hybrid markets are possible, with the utility

offering a service that remains subject to regulatory oversight. The role of regulatory

scrutiny in ensuring fair competition is part of this review, but Commissions usually

consider many other factors as well. By extension, the EFCA witnesses imply that if a

utility such as TEP is providing a solar option, they will naturally be inclined to strive to

monopolize the market. I do not agree with what is perhaps more properly characterized

as an "assumption" I will grant that these claims are not novel. Similar arguments were

Rebuttal Testimony of Robert C. Yardley, Jr.
Docket No. E-01933A-15-0239
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made in the halls of legislatures in California and several other states as restructuring of

the electric industry was being debated in the late 1990s, with Enron lobbying for a

market in which utilities would be precluded from offering retail service and for rules that

would favor the Enron model over other retail competitors. Today's regulators have the

benefit of this earlier restructuring experience and understand that there is a distinction

between ensuring that all customers benefit from competitive conditions and competition

as an exclusive service delivery model. Regulation is focused on delivering value to all

customers and on achieving other public interest objectives, policies and business models

are the means toward this end, not the end itself.

Second, I am struck by the disparate characterization of the threat of cross-subsidies by

regulated utilities as compared to the more qualified characterization of net metering

policies, which according to the EFCA witnesses (and the EFCA website) is not a

subsidy. This contradicts a statement made by a solar industry executive that the industry

is making great strides toward a day when they do not have to rely on net metering and

tax subsidies. Peter J. Rive, co-founder and Chief Technology Officer of SolarCity

Corporation, recently stated, "We must lower costs. It is a subsidized business. It's a

knife in our back that we want to get rid of"5

Q. How is your testimony organized?

1

2

3

4

5

6

7

8

9

10

11
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A. Before addressing the criticisms of the TORS and RCS programs, it is necessary to

briefly describe the current regulatory and market environment in Arizona in Section II.

The specific design of the TORS and RCS programs will be addressed in Sections III and

IV, respectively, as will rebuttal of the EFCA witnesses' argument about each of these

programs. Section V concludes my testimony by addressing the broad anti-competitive

claims. I will also summarize the contributions that TEP's solar proposals will make to

its customers and to the public interest.

5 "Massive opportunity ahead for residential solar"
Exhibit No. RCY-2.

3 article appearing in the Buffalo News, dated March 9, 20]6.
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1 11. ARIZONA REGULATORY AND MARKET E IRONMENT

Q. Why is it important to consider Arizona's existing utility regulatory construct and

market environment?

A. TEP's proposed programs respond to this regulatory and market environment, including

its public service obligations, and the Commission will review the 2016 REST

Implementation Plan with these regulatory requirements and market environment in

mind. Thus, any criticisms of the proposals must also be evaluated in this light.

Q. Please summarize TEP's regulatory obligations.

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

A. As a vertically integrated regulated utility, TEP has the obligation to provide safe and

reliable service to its customers at a just and reasonable cost, including the generation,

transmission, and distribution of electricity. As established by Article 15 of the Arizona

Constitution, the ACC has jurisdiction over the state's public service utilities. This

authority includes general oversight, approvals of all investments plans, rates, terms and

conditions, quality of service, and consumer protections.6 Several regulatory

requirements address TEP's generation and resource-related obligations.

17

18

19

20

21

22

23

24
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28

One of these requirements is the REST Implementation Plan process, through which the

Company complies with renewable energy requirements set forth by the Commission in

Arizona Administrative Code ("A.A.C.") R14-2-1801 through -1816 ("REST Rules").

The ACC established the REST Rules and has oversight including review of REST

Implementation Plans, compliance reports, and cost recovery through various

mechanisms.

These various requirements combine to ensure that TEP meets the electricity supply

needs of all of its customers in a safe, reliable, and low-cost manner. Arizona has not

implemented electric restructuring and TEP continues to own generation. TEP is striving

to increase the amount of solar generation as part of this mix. As discussed below,

Arizona also supports the delivery of rooftop solar by competitive suppliers, although this

6 See, e.g.,http://www.azcc.gov/Divisions/Administration/about.asp

Rebuttal Testimony of Robert C. Yardley, Jr.
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Page 6 of25

ll



| ll

does not relieve TEP's obligation to serve these customers and it must plan accordingly.

However, the fact that competitive suppliers are providing TEP's customers with a solar

option does not change the fundamental structure of Arizona's electricity market.

Q. Does TEP have the authority to acquire solar energy as part of its resource mix?

A. Yes. As expressed in the Commission's decision in approving TEP's 2015 REST

Implementation Plan:

TEP does not need our pennission to acquire generation assets. Typically, public
service corporations decide what type of generation assets to acquire for their
resource portfolios. They then build and/or acquire those assets, and the
Commission evaluates the prudence of those decisions in subsequent rate cases.7

In fact, TEP has an obligation to acquire renewable energy resources, including solar

energy resources, pursuant to the REST rules.

Q. Please describe the REST requirement.

A. TEP strives to comply with an annual renewable energy requirement by obtaining

renewable energy credits ("RECs") that equates to six percent of retail sales for 2016. Of

this six percent, 30 percent must come from distributed generation ("DG") resources and

one-half of that amount must be derived from RECs generated by residential DG

1'€50u1~CeS_8

Q. What do the REST Rules specify with regard to meeting the annual requirements?

A.

1

2

3

4

5

6

7
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The REST Rules require the REST Implementation Plan include "[a] description of the

method by which each Eligible Renewable Energy Resource is to be obtained, such as

self-build, customer installation, or request for proposals. The REST Rules clearly

envision that utilities may meet such requirements through utility-owned and operated.

579

7 Decision 74884, Docket No. E-01933A_14-0248, at 17.
8 ACC Decision 74882, Docket No. RE-00000C-14-01 12, dated Dec. 31, 2014.
9 REST Rules, A.A.C. R14-2-1813(B)(3).
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Q. Does TEP have an exclusive right to develop solar energy resources within its

service territory?

A. No. For example, third-party suppliers can and do offer rooftop solar systems directly to

customers under a sale or lease arrangement. Currently, these systems deliver surplus

power from rooftop systems to TEP and "bank" this excess energy for offset against

future energy usage (effectively being compensated for the excess energy at the full retail

rate) through a Net Energy Metering ("NEM") tariff. Unlike many other states, there is

no cap on the amount of excess energy delivered to TEP under this tariff. The ACC does

not regulate these third-party suppliers.

Q. Do the RECs generated by third-party solar installations count toward meeting

TEP's residential REST requirements?

A. No. RECs generated by third-party installations in circumstances where the utility has

not paid an "up-front incentive" are not by the utility and cannot count toward meeting

the annual requirernent.10 Up-front incentives for residential DG installations have been

phased out and have been deemed to be no longer necessary to encourage installations.

This effectively limits the options available to TEP to meet the RES compliance

requirements, which are based on obtaining RECs. The most viable option is for TEP to

develop solar resources as part of its resource mix. These resources include large-scale

solar facilities and collections of dispersed solar facilities located on customer property.

As such, this RES requirement is a key driver of TEP's TORS and RCS programs.
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Despite these circumstances which restrict TEP's viable compliance options, EFCA

Witness Cicchetti proposes that, "TEP can, and should, meet its RES requirements

through reliance on DG provided by a competitive DG industry, not through reliance on

TEP-owned DG resources."l 1

10 See REST Rule R14-2-1804.A., _ l805.A.
11 Cicchetti, at 27.
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Q. Describe the solar distributed generation ("DG") market in TEP's service territory

and in Arizona more broadly.
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A. The overall solar DG market in Arizona and in TEP's service territory is strong. Arizona

is second in the nation in installed solar generation capacity, with 2,303 my." Arizona

installed 234 MW of solar in 2015, which ranks six nationally.l3 Witness DeRamus

similarly provides testimony and graphs depicting the large amount of residential rooftop

installations in Arizona. 14

The solar DG market is similarly strong in TEP's service territory. TEP received 2,663

third-party applications equating to 19 megawatts ("MW") of capacity in 2014 and 4,044

third-party applications for 29 MW in 2015.15

111. THE TORS PROGRAM

Q_ Please describe TEP's existing TORS Program.
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A. My understanding is based on the description of the program in TEP's application.

Pursuant to the REST Rules, TEP first proposed the TORS program in its 2015 REST

Implementation Plan , filed in July of 2014. The basic structure of the TORS program is

that TEP owns and operates a solar facility on a customer's premises and the customer

receives a fixed energy rate for 25 years that is roughly equivalent to their pre-solar

installation average total bill, inclusive of TEP's fuel charge, but excluding certain rate

riders that are identif ied in TEP's residential solar tarif f . The customer rooftop

installations are sized to meet each participating customer's average annual electricity

usage and orientated on the roof to maximize generation during TEP's peak demand

12 Solar Energy Industries Association ("SEIA"), state solar policy page for Arizona. According to SEIA,
"Arizona's solar industry has had tremendous growth over the last 4 years." She http1//www.seia.org/state-solar-
policy/arizona
13 ibid.
14 DeRamus, at 16 (Figure 2).
15 Direct Testimony of Carmine Tilghman and Craig Jones, Docket No. E-01933A-l 5-0239, at 10. Witness
Tillman notes that the Company's proposed change to net metering, which was subsequently withdrawn and put

into the Company's rate case, caused a "run up" in applications in May and June of 2015. However, witness
Tillman notes that this does not alter the larger point regarding increasing numbers of application, as reflected in

more applications in the fourth quarter of2015 than 2014. See Tilghman, at 10.
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hours. As long as a customer's electricity usage remains within a 15% bandwidth (lower

or higher), their monthly fee remains the same for the duration of their 25-year contract.

The monthly fee will be adjusted on a going-forward basis to reflect a change in usage

outside of this headband.

The fixed monthly fee can be viewed in one of two ways. It can be considered as

recovering all of the costs of the solar facility and contribute a meaningful proportion

towards the recovery of the fixed costs associated with distribution service. Or, the fixed

monthly fee can be viewed as recovering all of the fixed cost associated with distribution

service and a significant portion of the solar facility's cost. Either of these perspectives

reduces the cost shift created by NEM customers.l6 The Company would recover any

remaining costs in its base rates (and not through the REST surcharge) as determined in a

general rate case, providing an opportunity for the Commission to review the program

and associated costs.l7 The ACC approved TEP's 2015 TORS proposal as a "pilot

program," by explicitly capping the investment and number of customers at the levels

proposed by the Company, $10 million and 600 customers, respectively.l8

In approving the 2015 TORS Program, the Commission noted that the monthly fee

reflects compensation to the customer for the use of their roof to generate renewable

energy that contributes to TEP's resource mix.19 However, the Commission required

TEP to include a provision in the contract that informs customers that the Commission

has the authority to modify the monthly rate and that customers would have a

corresponding right to terminate the contract if they choose to do so.20

Q. What is the Company's proposal for TORS for 2016?
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A. TEP is proposing to expand the program in a limited way by investing up to an additional

$15 million and allowing an additional 1,000 customers to participate in the program.

16 See Rebuttal of Craig Jones, page 4.
17 Decision 74884, Docket No. E-01933A-14-0248, paragraphs 35-37.
18ib id , at paragraph 67.
19 lbld., at 7, 21.
20 Ibo., at 18-19.
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Q. Is the Company proposing any changes to the TORs program with respect to the

TORs program approved by the Commission as part of TEP's 2015 REST Plan?

A. No. TEP is proposing to increase the availability of its TORS Program from 600

customers (02% of its residential customers) to 1,600 customers (0.4% of its residential

customers).21 TEP is proposing no changes to the design of the program. Up to 1,000

customers that might not have had a solar option would now be able to participate in the

solar market on economic terms.

Q.

A.

What is your opinion of TEP's proposal to expand the TORS program?

The TORS Program is experiencing sustained customer interest, has a backlog of

applications, and should hit the 600 participant cap within a few months.22 A modest

expansion will increase TEP's ability to satisfy its RES requirements. Of equal

importance, a modest expansion wit] allow more of TEP's residential customers to

participate directly in a growing solar energy market, complementing the market

successes of third-party solar providers. There are TEP customers who will not be served

by the unregulated market, due to financial or credit constraints, but who can participate

in ToRs.23 That said, the proposed expansion is limited to 1,000 customers. This will

constrain the potential benefits of an expansion in 2016.

The TORS program also provides an opportunity to test a regulated business model that

preserves customer contributions to pay for the distribution network that they rely upon.

Q. What issues will you be addressing in this section of your testimony?
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A. I will address the several specific criticisms of the TCRS program that are made by

Witnesses Cicchetti and DeRamus. These criticisms address:

(a) Rate basing of TEP's generation assets,

(b) The monthly fee paid by TORS customers;

21 .Ibid, at 18.
22 See,Tillman at 9. As of January 20, 2016, 5,164 customers had signed up on the TORS program interest list.

23 Decision 74884, Docket No. E-01933A-14-0248, at 9.
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1

2

3

(c) Cost-Shifting and subsidy issues,

(d) The impact of TORS on the opportunity for third-parties to compete in the

solar market.

4

5

I will conclude by addressing whether the TORS Program, as proposed by TEP, serves

the public interest.

6

7 fa) Rate Basing ofTEn 's Generation Assets

8

9

10

Q. Witnesses Cicchetti and DeRamus assert that TEP's ability to finance its investment

in solar generat ion and support  i ts solar programs through rate base results in an

unfair competitive advantage. Please comment.
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A. This argument received a lot of attention when competition was first introduced into the

regulated generation business, predating the industry restructuring and the divestiture of

generation assets in certain jurisdictions. Many utility commissions required utilities to

demonstrate that they were making unbiased resource decisions and did not favor utility-

owned generation over purchase power contracts to acquire supply from a third-party that

secured financing from debt and equity markets. A utility rate base option certainly has a

different cost, revenue potential and risk profile than an unregulated asset. This does not

necessarily imply that the utility is in a position to exploit its traditional financing

mechanism in a way that provides it with an unfair competitive advantage. As long as

TEP is authorized to own DG assets (i.e., the current circumstance), I would expect that

the investment will be rate based. Regulatory commissions, and presumably the ACC,

are not only sensitive to the concerns raised by Witnesses Cicchetti and DeRamus but can

take actions if it deems that the utility is attempting to exclude third~parties from

participating in the market. As I will discuss below, the evidence to date suggests that

third parties are competing effectively under the current structure.
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1 (b) The Monthly Fee Paid by TORS Customers

2

3

Q- Please summarize concerns expressed by EFCA's witnesses regarding TEP's

monthly fee rate structure.

A. Witnesses Cicchetti and DeRamus are correct in stating that third-party providers do not

have the ability to offer a "full-requirements" service given the current state of regulation

in Arizona. Third-party providers are certainly able to offer a competitive partial-

requirements supply service with significant flexibility as to the terms for such service.

However, witness Cicchetti claims that "offering a fixed annual payment for electricity,

or a flat rate over time for electricity, to customers who accept TEP's DG equipment on

their premises or community likely will eliminate third-party solar and result in TEP

monopolizing the provision of DG solar in its service area."24 Witness Cicchetti asserts

further that "no third-party provider could possibly compete" with TEP's flat-rate

and further, that "the fiat-rate structure...is plainly designed to eviscerate

competition in DG solar."26 Second, the EFCA witnesses also take issue with TEP's 15%

headband provision including its potential impact on the incentive customers have to

conserve electricity. Third, Witnesses Cicchetti and DeRamus also introduce a cost-

shifting concern. I will address each of these concerns, in turn.

25structure

Q. Is TEP's flat rate structure likely to lead to the elimination of third-party solar in its

service area?
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A. No. TEP has been offering a Hat rate structure since the inception of the TORS Program

and it does not appear to have restrained the ability of third-parties to attract customers.

TEP is offering an option to customers that may prefer this structure, other customers are

likely to prefer options of third-parties, and continue to do so as their pricing options and

pricing innovations evolve over time. Witness Cicchetti asserts further that "no third-

party provider could possibly compete" with TEP's flat-rate structure. However, there

is value in the market to having different competitors and different pricing structures for

24 Cicchetti, at 5.
25 zbfd., at 22.

26 zed, at 6.

27 ibid., at 22.
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customers to choose among, particularly in this early period when TEP is operating

within limited customer caps. Third-party suppliers are not restricted in any way from

introducing and testing pricing strategies that they believe will help them attract new

customers. TEP's "rate certainty" approach provides customers with an option that may

be most attractive to them and thus serves to attract more customers to participate in

solar. This serves the public interest.

Q. Please address the

element.

concerns regarding TEP's 15% headband pricing design
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A. This provision has been part of the program since its inception and makes it possible in

practical terms to offer and administer a fixed monthly fee. The Company's rate design is

not inherently anticompetitive in nature. In fact, it more accurately reflects the fact that

the costs to serve rooftop customers, including their correction to the distribution

network are predominantly fixed, even if current rate designs have not caught up to this

reality. The utility industry is broadly responding to the financial challenges created by a

per kWh-based rate design by proposing to gradually shift the recovery of fixed costs in

their periodic rate cases to a customer or demand charge. The per-kWh model could be

adjusted to maintain fixed cost recovery when energy efficiency was the only value-

creating option that affected sales, but industry trends imply that this is becoming

increasingly difficult as solar and other value-creating options on the customer side of the

meter are introduced. The reality of fixed costs counters the assertion of Witness

Cicchetti that TORS participants will act as a "free riders" by consuming an extra 15% of

energy at no additional cost to themselves, but instead at the cost of nonparticipants.28

These customers are imposing minimal, if any, extra costs on the system.

As to the concern that these customers will not have an incentive to conserve electricity,

this is an industry-wide issue that is primarily caused by an outdated rate design rather

than TEP's TORS program. In fact, Witness Cicchetti's conclusion that customers will

start consuming more electricity in response to the headband is more properly

28 Ibid., at 23.
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characterized as an "assumption," and an unsupported assumption at that. Customers will

continue to have an incentive to reduce their energy consumption, as they will be

motivated to reach the lower end of the headband and have their monthly bill reduced.

Q- Please address the cost-shifting concern attributed to TEP's flat rate proposal by

Witness DeRamus.

A. Witness DeRamus asserts that through TORS, TEP can offer the benefit of "rate

certainty" to its customers, but that it is only able to do so by relying on shifting the

"uncertainty" in its rates to nonparticipating customers.29 Witness Cicchetti asserts that

"fixed long-term contracts" will "insulate TEP DG solar customers from subsequent rate

increases that may occur over time. This argument is based on the false assumption

that as distribution rates increase generally, TORS customers will be insulated from these

increases by contract, and the under-recoveries will necessarily be assigned to other

customers. However, as discussed in Section ll, the Commission insisted on a

contractual provision that would allow it to increase the fees charged to TORS customers

that are already under contract. Assuming that these rate increases approximate historical

increases, customers would experience increases in their monthly fees of approximately

$1/month each year. Under these circumstances, it is unlikely that they would elect to

void their contract and have their rooftop systems physically removed, as mentioned by

Witness Cicchetti.31

,,30
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22 (c) Cost-Shjfing and Subsidy Issues

Q. TEP's evidence acknowledges that there will be some cost shif ting under its

proposals. The EFCA witnesses focus primarily on "subsidies" that they claim are

inherent in TEP's proposal and avoid referring to net metering as a subsidy. What

relevance does this debate have on TEP's TORS proposal?
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A. Very little. These issues are being addressed more directly in the rate case (rate design

and NEM) and in the value of distributed generation proceedings. In this proceeding,

29 DeRamus, at 9.
30 Cicchetti, at 18.
31 /bid
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TEP is requesting approval of a 2016 program that will not be impacted by the outcome

of these proceedings. Moreover, the proposed expansion is limited to 1,000 customers.

Witness Cicchetti appears to agree with the assessment that cost-shifting is more properly

addressed in the rate case, but relies on this conclusion to argue for a suspension of the

TORS program. This would prevent customers that are interested in participating in this

program from benefitting from solar power. However, if fairness is the driving concern,

this would support the suspension of all solar installations. doubt that this proposal

would be acceptable to EFCA's witnesses, but I am merely pointing out the inconsistency

of advocating that the TORS program be halted based on "cost-shifting" concerns, while

ignoring the net energy metering cost-shifting issue. More importantly, a one-year

suspension of solar connections does not benefit any of TEP's customers.

(d) The Impact of TORS on the Opportunity for Third-Parties to Compete in the Solar

Market

Q. Is there any evidence to suggest that the TEP TORS program will limit the potential

market remaining for third-party suppliers?

A. No. As I described in Section II, third parties continued to grow their market share

during the first year that TORS was offered. Since the TORS program expansion is again

limited (1,000 customers) and since many of these customers may not be targets for third-

party suppliers, there is an abundant market available to third-party suppliers.

Q. Does TEP's proposed extension of the TORS program represent a "harmful

intrusion" into the solar market?
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A. No. Although TEP is offering its programs to customers that would be eligible for NEM

under a third-party provider, it is also expanding the distributed solar market by providing

an opportunity to participate for customers that are currently not served by third-party

providers and may be unable to participate in third-party offerings due to financial

constraints. This is true particularly for customers who do not have the acceptable credit

scores typically required for eligibility by third-party providers (e.g., FICO score greater
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than 680).32 In this way, the TORS program serves the public interest by bringing in

customer segments previously unable to participate into the solar market. This public

benefit was explained by TEP in its 2015 REST Plan and acknowledged by the

Commission in its decision.

In making his claim that TEP's requirement that customers be eligible to participate in

NEM in order to participate in TORS is designed to "...marginalize the competitive

rooftop solar market segment, rather than expand it," Witness DeRamus fails to

acknowledge that TORS will be expanding the pool of customers able to participate in

solar DG, not reduce it. As presented below, TEP's requirements for eligibility in the

TORS program (and thus NEM) are actually fairly broad, and not restrictive:

APPLICABILITY: To all Standard Residential Customers with the legal authority
to enter into a contractual agreement assigning the rights to the Company
necessary to allow production of electricity on the Customer's premises using
photovoltaic solar equipment as a Renewable Resource. The photovoltaic solar
equipment will be owned, operated, and maintained solely by the Company.34

Q. Does the TORS program, as proposed to be expanded by TEP, advance the public

interest?
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A. Yes. The TORS program was in the public interest in 2015 and remains so in 2016. The

fact that the TORS expansion is limited to an additional 1,000 customers (or

approximately 0.4% of TEP's residential customers)35, for a total of up to 1,600

customers, while the third-parties can market to the remaining 99% of TEP's residential

customers, addresses any anti-competitive concerns. Moreover, 1,600 customers is a

small portion of the existing market, thousands of rooftop systems are being installed

each year in TEP's service territory.

32 Clean Energy States Alliance, "A Homeowner's Guide to Solar Financing," May 2015. See
http://www.cesa.org/assets/20 l 5-Files/Homeowners-Guide-to-Solar-Financing.pdf
33 Decision 74884, Docket No. E-0I933A_I4_0248, at 9.
34https://www.tep.corn/doc/renewable/tep_residential_solar_tarrif.pdf
35 0.4% was calculated by taking 1,600 TORS customers (l ,000 new and 600 existing) out of approximately 376,000

residential TEP customers, as referenced in Decision 74884, Docket No. E-01933A-14-0248, at 18.

Rebuttal Testimony of Robert C. Yardley, Jr.
Docket No. E-01933A_15-0239

Page 17 of25

llullll



1 iv. THE RCS PROGRAM

Q. Please describe TEP's proposed new RCS Program.2
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A. My understanding is based on the description of the program in TEP's application. The

RCS program responds to a Commission directive in Decision No. 74884 requiring TEP

to explore the feasibility of a larger scale distributed generation options that could

provide more customers with a solar option while also taking advantage of cost

efficiencies available to larger solar projects." The Company proposes to spend up to

$10 million to develop a large, utility scale solar facility of approximately 5 MW and

interconnect this to the Company's distribution system. This larger-scale solar facility

will help TEP comply with the RES mandate in a cost-effective manner, due to the

economies of scale achieved by larger solar projects. Participating customers would

agree to a 10-year contract and pay a fixed monthly fee calculated in much the same way

as in the TORS program, but slightly higher to reflect the fact that they are not required to

make their rooftop available.38 However, the RCS program requires a change to the

definition of "distributed generation" in the REST Rules - or a waiver - as these rules

currently require that the distributed generation facility be located on a customer's

premises.

36 Decision 74884, Docket No. E-0I933A-14-0248, at 22.
37 Tillman, at 21 .

38 [bid
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Q- What market need will be served by the RCS program?

RCS will allow TEP customers who would not otherwise be able to participate in the

TORS program or a third-party rooftop offering or would prefer to participate in a shared

solar program to "go solar." There is a market gap that results from the fact that a

significant number of interested customers are not able to participate in rooftop solar

offerings (third-party or the TORS program) for a variety of practical (e.g., roof

attributes) or financial reasons. The Company describes RCS as a hybrid between the

Company's existing Bright Tucson Community Solar program ("BTCS") and the TORS

program." The RCS program thus allows TEP to offer more choices and options to

customers, and thereby, increase the deployment of solar.

Q. How does the RCS Program compare to the TORS Program?

A. The RCS program is very similar to the TORS program, with the following variations:

(l) the capacity associated with a customer's equivalent Solar Rate Capacity calculation

would be deducted from the larger facility's overall capacity, rather than a stand-alone

system on the customer's property, (2) the fixed contract would be 10 years, not 25 years,

(3) the associated tariff is slightly higher ($l7.50 per kW versus $l6.50), to reflect the

ability to "go solar" without facing implications of an installation on one's property, (4)

the resulting costs that will be paid for by non-participants is lower due to the lower cost

of developing utility scale facility, (5) the customer would not have the option to

purchase the system (or any portion thereof), and (6) there is an early termination fee.40

Q- What new issues will you be addressing in this section of your testimony?
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A. I will address the following aspects of TEP's RCS program:

(a) TEP's definition of "Community Solar" with respect to industry norms,

(b) The impact of RCS on the Arizona solar market,

(c) The use of existing TEP land to site a community solar project, and

(d) RCS contribution to the public interest.

39 [bid
40 Md., at 21-22.
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1

2 fa) TEP 's Definition of "Community Solar " with Respect to Industry Norms

Q. Is TEP's definition of Community Solar inconsistent with current industry practice?3

4
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A. No. Witness DeRamus asserts that TEP's definition of "community" is unique and

considerably different from general industry practice because it does not have strict

geographic boundaries that directly link customers to the solar site.4I However,

community solar is recognized as a general term than captures a wide variety of different

types of solar projects. The sample definitions provided in Exhibit No. RCY-3 illustrate

the point that TEP's definition of "community" is reasonable and does not represent a

deviation from industry practice in an attempt to monopolize solar.

(b) The Impact afRoS on the Arizona Solar Market

Q. Is there any evidence that third-parties have been harmed by TEP's TORS program

to date, and that RCS would pose a similar threat to the market?

A.
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No. The magnitude of TEP's two proposed programs prevents it from posing a significant

threat to third-party providers. This was recognized by the Commission in its Decision

approving TEP's 2015 REST plan, as it concluded, "[w]e would also note that the

proposed size of this pilot program makes it extremely unlikely that there would ever be

significant fair value impacts associated with it... in addition, the revenue impact of the

program is also de minimis."42 If TEP were to receive Commission approval to extend

TORS to an additional 1,000 customers, this would still only amount to 1,600 customers

(i. e., 600 existing and 1,000 additional customers) out of its total of approximately

375,000 residential customers, or approximately 0.4%.43 The RCS program, which would

be capped at 5 MW, is also unlikely to pose any significant threat to third-party

providers, given the small size of the program, particularly since it would be attractive to

customers who may not have a rooftop solar system option regardless of the provider.

41 DeRamus, at 8.
Hz Decision 74884, Docket No. E-01933A_I4_0248, at 18.
43 .[bid
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Q. Is there any evidence implying that it is necessary to Prevent TEP from

participating in residential solar DG in order to allow for third-parties to

successfully participate in the market?

1

2

3

4

5

6

A. No.

(c) The Use 0f Existing TEP Land to Site a Community Solar Project

Q. Witness DeRamus asserts that TEP should not be allowed to make use of its unused

land for a community solar project, unless it is developed through a separate

affiliate?

7

8

9

10

11

12

13

14

15

16

17

18

A. Witness DeRamus states that "... to the extent that TEP makes use of these resources to

enable it to participate in the competitive solar market segment, it should only be allowed

to do so through a separate affiliate operating on the same terns and conditions as third-

parties.'f44 There are no anti-competitive issues associated with using existing regulatory

assets to support a new regulated service, as long as costs are properly allocated to the

new service. TEP is merely leveraging the use of assets that are supported by ratepayers

but currently underutilized. This is a desirable outcome. In fact, the ability to utilize

existing resources was recognized as a benefit to TEP by the Commission in its approval

of TEP's 2015 REST P1ElI'1.45

19
20 Q. Does the RCS program, as proposed by TEP, advance the public interest?

21

22

23

24

25

26

27

28

A. Yes. TEP's RCS program is both progressive and in the public interest, especially given

the fact that as of the end of 2015, customers in 20 states lacked either utility-sponsored

community solar projects or legislation permitting community solar.46 Given the national

context of community solar implementation, TEP is progressive in its offering of the RCS

program by providing more opportunities for its customers to participate in solar.

Further, as in the case of its TORS program, with the RCS program TEP is increasing the

number of its customers able to participate in solar. Additionally, TEP's BTCS program,

44 DeRamus, at 12.
45 Decision 74884, Docket No. E-01933A-I4-0248, at 9.
46http://www.mc-group.com/wp-content/uploads/20 I 6/02/50sosQ4-FINAL.pdf
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1

2

3

already in place, provides customers unable to participate in NEM for any reason the

opportunity to participate in solar. The following is an excerpt from TEP's website

describing its intent with the BTCS to allow more of its customers to participate in solar:

The program makes the benefits of clean, green solar power more widely
available. While TEP provides incentives to help reduce the up-front cost
of installing a PV array at your home or business, those systems remain
quite expensive. A standalone system may not be an option for many

customers, including renters, low-income residents or those whose
rooftops are shaded by trees or nearby buildings. The Bright Tucson

Community Solar Program offers an easy, affordable way for anyone to
invest in solar energy for a home or business. The program is available to
TEP customers paying Residential Service (R-01), General Service (GS-

l0) and Large General Service (LGS-13) rates.7

4

5

6

7

8

9

10

11

12

13

14

15 In 2014, the Edison Institute for Electric Innovation ("IEI") recognized TEP's BTCS

program that "has evolved and is now also an innovative and cost-effective solution for

larger customers, including municipal governments."48 Given its existing BTCS program,

TEP's intent with the proposed RCS program is to offer its customers more solar options

and in doing so, it increases the number of customers able to participate relative to the

number of customers eligible under either NEM and TORS. In its 2016 REST Plan

Application, TEP specifically emphasized that the RCS program was at least partially

intended to offer participation to customers who indicated interest in TORS, but were

unable to participate due to technical reasons (e.g., lacking sufficient roof space).49

16

17

18

19

20

21

22

23

24

22014. See ht tp: / /www.edisonfoundat ion.net / iei /Dcxcuments / IEI Cas e  S t udy _F I NA LS ep t 20 l 4 . pd f

21 .

47ht tps1/ /www. tep.com/renewable/home/br ight /
48 Edison Ins t i tute for E lec t r ic  Innovat ion,  " IEI  Case Study:  Bright  Tucson Communi ty  Solar Program," September

_ ___Solar_ ... .

TEP 2016 Renewable Energy  S tandard Implementat ion P lan Appl icat ion,  Docket  No.  E-01933A-I5-0239,  at  20-
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1

2

v. EFCA ASSERTIONS THAT TEP's SOLAR PROGRAMS ARE ANTI-

COMPETITIVE AND CONTRARY TO THE PUBLIC INTEREST

Q. Please summarize the testimony of EFCA Witnesses Cicchetti and DeRamus

regarding the impact of TEP's TORS and RCS Programs.

3

4

5

6

7

8

A. Rather than summarize their positions, I will quote several excerpts that I believe

accurately state their conclusions. I should note that these broad conclusions themselves

appear to be based in large part on the collection of more specific criticisms that I have

responded to in Section IV. Relevant excerpts from Witness Cicchetti:

9

10

O Against that backdrop, it is clear that the real reason TEP is making these
proposals is its apparent objective to monopolize DG solar.50

11

12

13

14

O TEP's proposed expansion of utility ownership of new rooftop and
community solar in Arizona would enable it to use regulation to gain an unfair
advantage that almost certainly will result in the elimination of the functioning
and competitive DG solar marketplace.51

15

16

17

18

19

O TEP does not wish to accept the threat that competition may take away
customers and sales, and cause it to lose income. TEP's proposals are, first
and foremost, nothing more than the central component of a TEP effort to
exploit its rate-of-return regulated monopoly in the provision of electricity to
eliminate competition in DG solar, and likely to blunt its growth."

20

21

22

23

O TEP's proposed expansion of its TEP-Owned Residential Solar (TORS) pilot
program and its proposed new TEP Owned Residential Community Solar
Program-and their flat-rate multi-year tariffs-are central components of
TEP's effort to monopolize DG solar.53

24 Relevant excerpts from Witness DeRamus:

25

26

27

28

O TEP's proposal for utility-owned rooftop solar and community solar under the
TORS and RCS programs would have severe anticompetitive consequences
that would effectively eliminate competition from independent DG service
providers in the TEP service territory, forcing TEP's captive ratepayers to

50 Cicchetti, at5.
51 [bid
52 1bi¢, at 15.
53 1w¢, at3.
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1

2

3

4

forego the very substantial benefits the competitive marketplace currently
provides. TEP's foreclosure of competing DG service providers from its
service territory will result in reduced innovation, increased ratepayer risks,
and increased ratepayer costs.54

5

6

7

8

9

o TEP has the incentive and the means to exploit its monopoly to foreclose
competition from distributed generation, establish barriers to competitive
entry, and shift business risk onto captive ratepayers, all of which would be
accomplished under the anticompetitive cross~subsidization that is at the heart
of its TORS and RCS proposals."

10

11

12

13

14

15

16

17

18

O By distorting the functioning of competition, TEP's proposal will limit the
ability of independent suppliers to participate in the market segment for

residential DG systems in TEP's service territory. In the absence of a level
playing field, independent suppliers have little or no incentive to enter or

remain in a market segment dominated by a utility with a monopoly franchise,
with the result that ratepayers are ultimately deprived of the benefits of
competition: namely, increased choice, innovative products, improved service
quality, and lower prices,56

Q. What are your reactions to these testimony excerpts?

A. I have several reactions, inspired in part by my familiarity with the debates that took

place in the 1990s, leading up to the wave restructuring in the latter part of that decade.

19

20

21

22

23

24

25

26

27

28

29

30

31

First, they appear to paint a doomsday scenario and introduce the threat that third-party

solar providers will walk away from the Arizona market and that customers will suffer

greatly from this outcome, while customers in other markets will be substantially

advantaged. These arguments are eerily similar to veiled threats made by energy

marketers during the late 1990s that they would ignore markets that did not incorporate

favorable conditions.

Second, these conclusions seem disproportionate to TEP's relatively modest expansion of

its TORS Program and the modest scope of the proposed RCS program. As described

54 DeRamus, at 2.
55 [bid

56 lbfd., at 6-7.
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above, the ability of third-parties to gain market share is not limited in any significant

way by the TEP programs. I understand and appreciate that "precedent" is important, but

this proceeding has not been organized as a generic discussion of the advantages and

disadvantages of precluding Arizona's electric utilities from participating in the solar

market. This proceeding focuses on the obligation of TEP to secure renewable resources

and the public interest that is served by providing the benefits of solar energy to

customers that would not otherwise be served by such a market. The evidence in a

generic proceeding on the role of electric utilities would be more expansive and EFCA

would be expected to demonstrate that its largely theoretical arguments would produce

the claimed outcomes.

Third, the EFCA witnesses ignore the fact that TEP is responding to its obligations to

develop generation in an effort to comply with its RES obligations.

Finally, and most importantly, TEP is focused on providing a valued service to its

customers. The competitive option continues to thrive and will also provide value to

large numbers of Arizona customers. The EFCA witnesses do not address the reality that

a competitive model will target only a subset of residential customers that could benefit

from solar energy.

Q. Please summarize your conclusions with respect to the public interest that is served

by TEP's solar programs.

A. I conclude that the TEP proposals meet a market need, leaving a dominant market share

that can continue to be served by competitive solar companies. Further, the TEP

proposals respond to their existing utility obligations, align with the current regulatory

structure in Arizona, and promote the public interest by providing its customers with

greater solar choice.

1

2

3

4

5

6

7

8

9
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Q.

A.

Does this conclude your prepared rebuttal testimony?

Yes, it does.
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EXHlBIT No. RCY-1

RESUME OF ROBERT c. YARDLEY, JR.

Robert C. Yardley, Jr.
Senior Vice President

Mr. Yardley has been an advisor to private and public organizations in the energy industry on regulatory,
public policy, and strategic issues for 35 years. During that time, he has served as Chairman of the
Massachusetts Department of Public Utilities for two years and has been active in public policy matters as
a speaker, facilitator, and expert witness. As Chairman, Mr. Yardley regulated the electricity, natural gas,
water, telecommunications and the transportation industries in Massachusetts. He has substantial
executive leadership experience in the energy consulting industry. Trained as an economist with strong
analytical skills, Mr. Yardley has an in-depth understanding of the competitive challenges facing
regulated and unregulated energy firms as well as the policy challenges facing government agencies
responsible for overseeing the restructuring of the energy industry, including the "Utility of the Future"
concepts.

AREAS OF STRENGTH

1. Regulatory Advisory: expert testimony, case strategy, f iling, witness training, regulatory
environment assessment, stakeholder relations, collaborative design and leadership, independent
investigations and prudence reviews, witness training, Board presentations.

2. Expert Testimony and Reports: regulatory policy, cost of service and rate design, incentive
regulation, earnings attrition, earnings sharing mechanisms, electric resource planning,
distribution system planning, emergency response, economic development, utility innovation
models, M&A savings treatment, FERC pipeline regulation, and consolidated tax treatment.

3. Team Leadership/Project Management' merger integration, due dil igence, unbundling
implementation, pilot program design and implementation, strategic planning, collaborative
design and leadership, meeting planning & facilitation services,

CONSULTING AND LEADERSHIP EXPERIENCE

Regulatory Advisory Services
General advisory, client team leadership/case management, and expert testimony in generic policy setting
cases and litigation of proposals initiated by company filings. Frequently called upon to provide advisory
services to assist clients in presenting an effective case before a regulatory agency and in improving their
relations with regulators and other outside stakeholders. Developed program for facilitated stakeholder
discussions on emerging issues in the natural gas industry for a southeastern LDC designed to improve
regulatory relations. Provided witness training to a large southeastern electric utility. Have also provided
advice to the Ontario Energy Board on regulatory approaches to ensure compliance in a more competitive
marketplace.
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Utility of the Future: advising an important group of participants in the ongoing New York REV
proceeding. Drafting of several regulatory f ilings related to implementation of REV and
preparations by one of the New York utilities to serve as the Distributed System Platform
provider. Development of a tariff assessment and strategy for a mid-western electric utility.
Team member for a Massachusetts utility's Grid Modernization Plan.

Ratemaking and Tariff Design: Expert testimony on cost-of-service, rate design, and the role of
competition before the FERC and several state regulatory commissions. Expert testimony on
earnings sharing mechanisms for a 2013 Hydro-Québec case. Recently completed a report for the
American Gas Foundation examining ratemaking approaches to address accelerated investments
by US natural gas distribution companies to enhance the integrity of their distribution networks.
Co-author of a 2010 Power Advisory LLC report for the Ontario Energy Board on the pricing of
OPG's regulated generation. Development of a model for the Ontario Energy Board to estimate
the rate impacts of expansion of provincial networks to incorporate renewable energy projects.
Co-author of a Power Advisory LLC report and testifying witness on the appropriate charge
determinants for purposes of establishing transmission rates for Hydro One. Team member and
advisor to Columbia Gas of Massachusetts for preparation of 2009 decoupling proposal and
testimony. Facilitated a meeting among corporate regulatory, company leadership, expert
witnesses and regulatory counsel to develop the case strategy for this Columbia Gas of
Massachusetts filings Provided expert testimony on behalf of Unitil Electric and Connecticut
Light and Power on earnings attrition.

Resource Planning -Advisor to OG&E on the development of their resource planning process and
on several subsequent resource plans and resource approval filings. Facilitation of several OG&E
stakeholder meetings. Preparation of Integrated Resource Plans for electric and natural gas
distribution companies as well as advisory services related to specific contracting decisions,
including oversight of portfolio optimization modeling efforts. Contributor to the development of
a long-term energy plan for the state of Maryland, focusing on energy efficiency programs.
Preparation of RFPs for demand-side and supply-side resources. Preparation of an assessment of
the costs and benefits of an aggressive DSM commitment for an easter state. Served as an
advisor to the OEB on development of a standard methodology for measuring the system benefits
of distributed generation .

Perfonnance Based Ratemaking-- Advisor to a Canadian electric utility in the development of an
incentive regulation plan to be f iled in late 2015. Co-authored a report on the potential
application of incentive ratemaking to the regulated generation assets of Ontario Power
Generation. Expert testimony on behalf of Southern Connecticut Gas Company and Energy East
in a rate proceeding. Expert testimony provided for Wisconsin Gas in support of a "GNPD-X"
proposal, adv isor to Bay State Gas Company, which negotiated and f i led a settlement
implementing a PBR rate proposal with service quality measures. Preparation of Initial and
Reply Comments on behalf of Bay State Gas Company in a Massachusetts generic policy
proceeding on Incentive Regulation, Advisory services provided to two LDCs, which were
considering filing a Gas Cost Incentive Mechanism proposal.

Merger & Acquisition - Member of due diligence team evaluating the acquisition of a minority
interest in a United States utility by an investment fund. Mr. Yardley worked with Unitil 's
executive team to lead and manage the integration of Northern Utilities, a gas distribution
company that it had acquired from NiSource. Mr. Yardley was a member of the leadership team
that planned for the integration of approximately 50 functional areas and the execution of these
plans by functional teams. The integration affects almost every area of a utility business
including customer service, accounting and finance, corporate communications, distribution field
operations, gas supply and control, engineering and operations, corporate functions and
infrastructure. Other experience includes preparation of expert report on merger synergies for a
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large multi-state LDC. Expert opinion on the treatment of merger-related savings in a large
commercial litigation matter. Advisor and leader of due diligence teams on two potential utility
acquisitions in 2001 and 2002. Led US Market and Regulatory Intelligence effort on behalf of a
European Utility. Expert witness in commercial litigation involving a failed merger. Advisor to
NiSource on regulatory matters related to its offer to acquire Columbia Energy. As a member of
the regulatory approval advisory team, drafted the testimony of Bay State Gas Company's policy
witness in three state jurisdictions for approval of its merger with NiSource. Regulatory advisor
to the team supporting the regulatory approval efforts of Southern Union Gas Company for their
northeaster LDC acquisitions.

Economic Development: Principal author of a report on the Highest and Best Use of Philadelphia
Gas Works as an agent to support sustainable economic development in the City of Philadelphia.

Utility Performance Assessment: Principal author and expert witness with respect to a "self-
assessment" of Unitil's response to a 2008 Ice Storm. Testimony on the prudence standard
related to the development of a Greenfield natural gas distribution system.

Consolidated Tax Treatment: Advisor to a Texas utility seeking legislation to change the
treatment of affiliate tax losses in the establishment of regulated utility rates. Preparation of
regulatory policy testimony on the treatment of consolidated tax losses for a Midwestern electric
utility.

International and Other - Advisor to the Zambia Energy Regulation Board.

Wholesale Energy Market Services
Advisory services related to emerging competitive wholesale markets and the valuation of formerly
regulated assets in these markets.

Wholesale Electricity Markets - Submitted expert reports in Federal District Court related to
actions by the states of Maryland and New Jersey to develop new generation. Submitted a 2012
report to the Public Service Commission on the need for generation in SWMAAC on behalf of a
North American power development company.

Electric Generation Asset Valuation - Asset valuation services provided on behalf of both sellers
and buyers for property tax valuation, asset bids, and asset sale purposes. These analyses employ
the fair market value approach, which produces an estimate of asset value based on the use of the
facilities to generate electricity for sale in the regional market and include an assessment of
operating revenue risk factors. Member of an advisory team that evaluated the investment merit
of the generation assets divested by Boston Edison. Advisor to Bay State Gas Company on the
sale of a cogeneration and small power production facility.

Electric Asset Competitive Solicitations - Recently assisted a large US developer in preparation
of a bid into a 2012 Maryland RFP. Advisor to Oklahoma Gas & Electric for its bid into a
neighboring utility's RFP for base load capacity. The EPC contract was a mzgor component of the
bid. Preparation of testimony for recovery of approximately $1 B rate base addition.

Electric Transmission Markets .-. Represented the Massachusetts Division of Energy Resources in
discussions with NEPOOL and the New England state regulatory commissions to develop the
Independent System Operator proposal filed by NEPOOL with the FERC on December 3 l , 1996.

Natural Gas Wholesale Markets -. Expert testimony on the public interest concerns raised by
drilling wells in close proximity to an underground natural gas storage field. Expert witness in
several FERC regulatory proceedings on behalf of LDC shippers. Preparation of market power
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study for storage developer. Advisor and prospective expert witness (civil litigation settled) to
Fleet National Bank on the value of LNG assets in a restructured natural gas industry.

Retai l  Energy Market Serv ices
Litigation support, pilot program design, collaborative leadership, and implementation team project
management services.

Policy Development - Contributing to the development of changes in the retail energy markets in
New York as part of the REV proceeding. Development of a policy statement on the regulation
of CNG. Led the executive team at a Northeast electric utility through a strategic planning
exercise that examined alternative "second-stage" retail market structures. Organized and led
collaborative efforts to design one of the most aggressive residential pilot programs in the country
on behalf  of Bay State Gas in 1996 and 1997. Organized and led the facilitation of a
collaborative effort to offer choice to all of Bay State's customers in 1998. Led the Bay State
litigation team and served as a witness in the Massachusetts generic natural gas unbundling policy
proceeding.

Competitive Market Services - Completed a business plan for the formation of a retail energy
marketing affiliate, including the identification and assistance in the negotiation of partnership
relationships. Provided market intelligence services to firms that are considering competing in
the northeast energy market. Advisor on regulatory matters to a team representing a group if
industrial customers seeking to obtain electricity on more competitive terms and conditions.

Retail Choice Implementation - Provided project management services to an internal Bay State
team responsible for implementing systems and processes to provide customer choice to pilot
customers. Developed a comprehensive Integrated Unbundl ing Plan to address al l
implementation and policy advocacy issues related to the introduction of customer choice and
then worked closely with a client director to oversee the effort for the first year.

Collaborative Leadership
Design, leadership and facilitation of collaborative efforts sponsored by utilities and government
agencies.

Working with a group of participants to provide consolidated comments in the New York REV
proceeding.

Co-led the 2004/05 Massachusetts Distributed Generation Collaborative, to satisfy directives set
by the Massachusetts Department of Telecommunications and Energy.

Facilitated multi-party discussions on the restructuring of the electric utility industry in New
Hampshire on behalf of the New Hampshire Public Utilities Commission.

Facilitated off-site discussions among leaders of organizations as part of long-term strategic
planning initiatives.

Led three Bay State Gas collaborative efforts over a two-year period to develop pilot and
comprehensive programs to introduce customer choice.

Participated as an advisor to a Wisconsin Public Service Commission collaborative addressing
low-income issues related to customer choice

Strategic Planning
Working closely with senior executives, leadership of internal teams to perform long-term or next-year
strategic planning exercises.

Development of a strategy to impact economic development on behalf of a Northeast LDC.
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Facilitation of a Canadian Electricity Association workshop as an input to a long-term strategic
plan.

Co-leadership of an internal team at Brooklyn Union charged with developing long-term (10
years) visions of the energy industry, the characteristics of firms likely to succeed in a radically
restructured service delivery environment, and the development of a specific strategic and tactical
response.

Leadership of an internal team at Commonwealth Electric Company to develop a long-term
strategic plan.

Participated on a consulting team that developed a capital investment allocation model for a
southeastern LDC.

Work with senior executives, leadership of internal teams to perform long-term or next-year
strategic planning exercises at two northeast LDCs.

Facilitated discussions between and LDC and an electric distribution company to identify
opportunities to work jointly and realize synergies.

Other Advisory Services
• Design of an economic development model to estimate the impact of a regional facility to store

spent nuclear fuel.

PUBLIC SERVICE

As Chairman of the Massachusetts Department of Public Utilities, Mr. Yardley managed a staff of 150
individuals responsible for regulating all investor-owned electric, natural gas, telecommunications and
water utilities. Represented the Department's relationships with the Governor's office, state legislature,
press, regulatory and industrial organizations and other stakeholder groups. Served on the National
Association of Regulatory Commissioners (NARUC) Committee on Electricity, served as President of the
New England Conference of Public Utility Commissioners, and served as Co-Chair of the New England
Governors' Conference Power Planning Committee. In addition to these duties, Mr. Yardley was
responsible for the following initiatives:

Electric -- Implemented Integrated Resource Planning Regulations to correspond with the
emerging competitiveness of the generation sector of the industry, including rationalizing the
evaluation and implementation of conservation and load management programs. Approved
several economic development rate proposals, with conditions to protect the interests of all
customers. Active in the region and in discussions with the FERC Commissioners on the role of
regional transmission arrangements in a competitive industry, the need to provide access on fair
temps to all users, and the shared jurisdiction on this and other electric industry restructuring
matters.

Natural Gas -. Led stakeholder discussions on the impact of Order 636 on the Department's
regulation of local distribution utilities. Established and applied new standards of review for gas
supply contracts consistent with the restructuring of the industry. Approved alternative firms
service contract arrangements and changed cost allocation precedents to remove subsidies
inherent in existing rate designs to set the stage for competitive environment.

Water - Regulator during the period when distribution companies were doubling and tripling
their asset base in order to comply with stringent federally-mandated safe drinking water
requirements.
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Environment - Active participant in an inter-agency Clean Air Act Compliance task force and in
regional discussions to advocate the development of a supra-regional NOt emissions credit
reduction trading market.

Telecommunications - Issued several landmark decisions including orders directing NYNEX to
provide competitors with access to its central offices (collocation) and to its street conduits.
Approved an alternative form of regulation for AT&T, and established the lowest rates in the
country for ISDN service.

PROFESSIONAL HISTORY

Concentric Energy Advisors, Inc. (March 2012 ... Present)
Senior Vice President

Independent Consultant (2005 ._ 2012)
Executive Advisor to Concentric Energy Advisors, Power Advisory LLC and Levitan & Associates, Inc.

Navigant Consulting, Inc. (2000 - 2004)
Senior Managing Director, Executive Managing Director and leader of the Finn's Energy Practice

Waterstone Group (1996 - 1999)
Founder

Massachusetts Department of Telecommunications and Energy (1991 ._ 1992)
Chainman

Reed Consulting Group
Co-Founder (1988 1990)
Executive Vice President (1993-1995)

R. J. Rudden Associates (1984 .- 1988)

Stone & Webster Management Consultants (1980 - 1984)

EDUCATION

B.A., Georgetown University, Economics, 1976
ABD, Boston College, Economics: All course work completed with comprehensive written exams in
Econometrics, Monetary Theory and International Trade. Did not complete dissertation.

EXPERT TESTIMONY (State Commissions and FERC)

Regulatory Policy
Utility Earnings Attrition
Performance Based Regulation
Cost of Service and Rate Design
Earnings Sharing Mechanisms
FERC Pipeline Regulation
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Distribution System Planning
Emergency Response
M&A Savings Treatment
Consolidated Tax Treatment

PUBLICATIONS/PRESENTATIONS

"Alternative Regulatory Models", presented at Law Seminars International Energy in the
Northeast Conference, Boston, September 29, 2015

"Stimulating Innovation on Behalf of Canada's Electric and Natural Gas Consumers", presented
at the Electric Utility Regulatory Innovations Workshop, Calgary Alberta, May 13, 2015.

"Stimulating Innovation: An Alignment of Interests?", presented to a meeting of the IESO
Ontario Smart Grid Consortium, December 10, 2014.

"The Integrated Grid: Back to the Future", presented at the 2014 NECPUC Annual Symposium,
June 16, 2014

"Stimulating Innovation: An Alignment of Interests?", presented to a meeting of the Canadian
Gas Association and Canadian Electricity Association, November 28, 2013.

"Emergency Response: The Storm after the Storm", presented at the 2013 Mid-America
Regulatory Conference, June 10, 2013.

"Natural Gas Infrastructure: Opportunities and Challenges", C2ES Conference, October 10, 2012.

"Competition in Electric Markets - Lessons Learned and Future Challenges", presented at
CAMPUT, Halifax, Nova Scotia, May 10, 2004.

"Impact of Regulatory Uncertainty in the Stability & Growth of the Power Industry", Panel
Participant at Power Industry Forum, May 8, 2003

"Current Regulatory Issues", presented to the New England Gas Association, November 20, 2003

"Retail Competition Update", presented to the American Public Gas Association, August 20,
2002

"Transformation of Northeast Energy Markets", April 4, 2000

"Examining the Effects of National Energy Policy on Electric Markets", presented at Power
2001, October 31, 2001

"Energy Industry Drivers, Implications and Strategic Responses", presented at the Connecticut
Energy Corporation 1999 Senior Officers Planning Session, April 13, 1999.

"The Challenge and Potential of Information Management in a Deregulated Market", presented
jointly with Cambridge Technology Partners to the 1998 Energy Conference of the New England
Gas Association, March 19, 1998.

"Energy Industry Restructuring: The Role of Pilot Programs", presented to The 27th Annual
Wichita Program, Appraisal for Ad Valorem Taxation, August 5, 1997.

"Unbundlingt Supplier Choice for Residential Customers", presented to the American Gas
Association Rate Committee Meeting, April 1, 1996.

"Electric Industry Restructuring: Lessons from the Gas industry", presented to the National
HydroPower Association Annual Conference, March 20, 1996

"Unbundling - Facts and Figures", presented to the NARUC Gas Committee Meetings, February
27, 1996.
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"The Effect of Gas Restructuring on LDC Resource Planning: Lessons for the Electric Industry",
presented to the New England Conference of Public Utility Commissioners, June 13, 1995.

Unbundling Services, Unbundling Rates", presented to the New England Gas Association 1994
Rates School.

"Alternatives to Traditional Ratemaking Proceedings", presented at a Public Utility Regulation
Conference sponsored by the New Hampshire Bar Association, December 8, 1993.

"Utility Kickers for NUG Purchases", presented to The 3rd Annual Northeast Power Market
Conference", May 23, 1993.

"Environmental Externalities: A Utility Regulator's Perspective", presented to the 104th Annual
Convention and Regulatory Symposium, National Association of Regulatory Utility
Commissioners, November 16, 1992.

"The Role of Regional Planning", presented at the Forum on New England's Energy Future, May
7, 1992.

Speech on electricity transmission policy in New England, before a conference in Crystal City in
1992

"The Clean Air Act and Utility Regulation: The Challenge of the 1990s", presented to The Clean
Air Marketplace Conference, April 23, 1992

AVAILABLE UPON REQUEST

Extensive client and project listings, and specific references.
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Business

As construction proceeds on huge Sola1City manufacturing plant at RiverBend in South Buffalo, its co-

founder and chief technology officer envisions capacity of 550,000 solar cells - enough for roughly 8,500

panels - a day. Derek Gee/Buffalo News file photo

'Massive' opportmlity ahead for residential solar
SolarCity chief tech ococer calls Buffalo factory pivotal

BY:David Robinson_(mai1tQ:drobinson @buflh§a{s.com) Published: March 9, 2016, 08:29 AM
Updated: March 9, 2016, 11:49 AM

Peter J. Rive, co-founder and chief technology officer of SolaMity Corp. , views the companys huge solar
panel factory now under construction in South Buffalo as a vital part of the future for the installer of solar
energy systems.

1 .

With the ability to chum out enough solar panels to install rooftop systems on 450 homes every day it
operates, the factory will be at the heart of SolarCit}ts operations, Rive told an audience at the University
at Buffalo on Wednesday.

"It will be the heartbeat for the cadence of our deployment as time goes on," Rive said.

The factory, once it is mining at full capacity, will manufacture about 550,000 solar cells per day. With
each solar panel made up of 60 such cells, the factory will be able to produce roughly8,500 panels per
day.

The $900 million factory's being built by the state, through Gov. Andrew M. Cuomo's Buffalo Billion
economic-development initiative. When the factory opens next year, it will be the biggest of its kind in the
Western Hemisphere.

Because the panels that Sola1City plans to make will be more efficient than most conventional solar

modules used today, the company expects the switch to high-efficiency panels will reduce its costs, Rive

said.

That's because the high-efficiency panels, which are able to convert about 21 percent of the sun's energy

into electricity, compared with 15 to 18 percent for most conventional panels, will allow SolarCity to



generate the same amount of electricity with fewer panels. A SolarCity rooftop system using panels from
the factory at RiverBend will needjust 18 panels to produce the same amount of electricity as a
conventional system that uses M.

Solar panels become less efficient as temperatures rise, but Rive said the panel that SolarCity makes in

Buffalo will do better than conventional modules in high temperatures, further increasing their output,

Overall, SolarCity expects the panels it makes here to harvest nearly 8 percent more energy than

conventional panels over the course of a year, Rive said.

Fewer panels also means that SolarCity will be able to reduce some of its other installation costs, such as
wiring and mounting systems. Rive estimated that SolarCity will be able to reduce its solar panel costs to
about 55 cents per watt, or about 10 to 15 cents less than it now pays, Its costs for other components could
decline by an additional 10 cents.

"All of the costs go down," said Rive, who co-founded the company in 2006 with his brother, Lyndon ,
who is SolarCity's CFD.

Lowering its costs is a big focus for SolarCity. The company scaled back its growth forecasts to a little
more than 40 percent this year, down from its earlier guidance of more than 80 percent, in an effort to
stem losses. As part of that effort, SolarCity pushed some of its expected investment in the Buffalo factory
into next year.

Despite a favorable move by Congress in December to extend a key 30 percent federal tax credit on new

solar energy systems that had been set to expire at the end of this year, SolarCitys stock has lost more

than half omits value in the last three months. On Wednesday, it closed at $26.20, up by $1.12, or 4.47

percent.

Investors were disappointed by the company's fourth-quarter installations and its forecast that first-
quarter growth would be soft because of a pullout from the Nevada market after regulators there changed
rules that lowered the amount that homeowners are paid for the excess power that their rooftop arrays
produce. "We must lower costs," Rive said. "It is a subsidized business. It's a knife in our back that we
want to get rid of."

S0la1City installed 37 percent of residential rooftop solar in the United States last year, but overall, less

than 1 percent of all homes have solar arrays on their roofs, he said. Even in the states where SolarCity

operates, less than 2 percent of all homes have rooftop systems.

"The opportunity is quite massive," he said.

"Actual penetration is still incredibly low," Rive said. "It will take many decades until we've reached the
point where we've deployed enough solar on rooftops."

Rive's appearance came as a new report predicts that the U.S. solar energy market will more than double

this year, with much of the growth coming from large, utility-scale solar projects. The report from GTM

Research also forecasts that residential solar installations, which make up the bulk of SolarCitys market,

topped 2,000 megawatts last year and are expected to rise both this year and in 2017. By 2019, annual

residential installations are expected to double to more Hwan 4,000 megawatts.

Rive said growth of solar over the next decade, including utility-scale projects and commercial
installations, will require systems to have batteries to store power for use at peak times. Without storage,
Rive said, solar generation during midday could eventually outstrip demand at certain times. Adding
batteries to solar arrays would allow that power to be stored for use at night or at times when demand is
highest.

But Rive said electricity prices in Buffalo are too low for SolarCity to target the market for installations.
"It's just a little too cheap for us," he said. "In the long term, I think we will be able to do it."

Rive also addressed the 2016 presidential campaign.

"Anybody who does not believe in climate change, would not be a big fan of," he said,

Democratic front-runner Hillary Clinton has "a pretty good perspective on the challenges of climate
change," Rive said. "I've yet to see that from the Republican front-runner," referring to Donald Tramp.

email: drobinson@buffnews.com
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COMMUNITY SOLAR DEFINITIONS

From Interstate Renewable Energy Council & Vote Solar Initiative: "Community solar is a
shared renewable program which allows 'multiple customers to share the economic benefits
from one renewable energy system via their individual utility bills. 91757

From Greentech Media: "Community solar is the idea that people who don't happen to have
rooftops suited for solar panels ought to be able to invest in, and reap the rewards of, solar
panels someplace else. I/58

From SEIA: "Some utilities provide their customers with the option to purchase renewable
energy from a shared facility. The customer may purchase a set amount of electricity at a fixed
rate for a long term, such as 20 years. The rate, while typically slightly higher that the current
retail rate, may provide protection and stability against rising rates for grid electricity. "59

From NREL: "Community Solar is defined as a solar-electric system that, through a voluntary
program, provides power ana'/or financial benefit to, or is owned by, multiple community
members. 4:60

From EnergySage: "'Community solar' can refer to both 'community-owned ' projects as well as
third-party-owned plants whose electricity is shared by a community. The primary purpose of
community solar is to allow members of a community the opportunity to share the benefits of
solar power even If they cannot or prefer not to install solar panels on their property. Project
participants beneftfrom the electricity generated by the community solar farm, which costs less
than the price they would ordinarily pay to their utility. ,,61

From U.S. Department of Energy: "Shared solar, also called community solar or solar gardens,
is an increasingly popular option for deploying solar technology. Shared solar projects allow
customers that do not have sucient solar resource, that rent their homes, or that are otherwise
unable or unwilling to install solar on their residences or commercial buildings, to buy or lease
a portion of a shared solar system...Utilities, businesses, local governments, and community
groups can host shared solar projects. The shared solar systems may be located 0 r public
buildings, private land brown field sites, or any location with suitable solar resources. ,,62

58

59

60

61

57 "Why utilities across the nation are embracing community solar," Urilizy Dive, January 22, 2015. See
http://www.utilitydive.com/news/why-utilities-across-the-nation-are-embracing-community-solar/354 I 64/

"Community Solar Developers Take Baby Steps into Potentially Huge Market," Greenlee/1 Media, July l l. 2014.
See http://www.greentechmedia.com/articles/read/community-solar-a-big-idea-with-big-barriers

"Shared Renewables/Community Solar",Solar Energy Industries Association. See
http://www.seia.org/policy/distributed-solar/shared-renewablescommunity-solar

"A Guide to Community Solar: Utility, Private, and Non-profit Project Development", US. Department of
Energy, Energy Efficiency & Renewable Energy, November 2010. See http://www.nreI.govldocs/fyl losti/49930.pdf

"Community Solar: What is it?", EnergySage. Seehttps://wwwenergysage.com/solar/community
solar/community-solar-power-explained

"Community Shared Solar FAQ", US. Department of Energy, Energy Efficiency & Renewable Energy. See
http://apps3.eere.energy.gov/greenpower/community_development/community_solar__faq.html

62

Page 1 of 1


